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(57)Abstract: 

PROBLEM TO BE SOLVED: To supply an output current 
with high precision for inputted digital image data and to 
drive a current load device fast even when the output 
current value is small. 

SOLUTION: A D/I conversion part 21 Oe of a 
semiconductor device for driving a light emission display 
device is provided with precharge circuits 250 behind 
respective 1 -output D/I conversion parts 230e 
respectively. A precharge signal PC is inputted to each 
precharge circuit 250. Each D/I conversion part 230e 
has two output blocks inside and change the role of 
storing and outputting a current, frame by frame, to 
secure a long period for driving pixels. The precharge 
circuit 250 performs current driving after applying a 
voltage corresponding to the output current to the pixel, 
which can be driven at a high speed. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A semiconductor device for a drive of a current load device provided with two or more 
cells having contained a current load device characterized by comprising the following. 
A function to memorize a current value of n (n is natural number) kind determined by one sort or 
two or more sorts of reference current inputted. 

A function which outputs one current according to n bit digital data inputted among current 
values of 2 n level obtained from said memory current value. 

[Claim 2]The semiconductor device for a current load device drive according to claim 1, wherein 
said reference current is obtained by reference current generation circuit in said semiconductor 
device for a current load device drive. 

[Claim 3]The semiconductor device for a current load device drivel according to claim 1 or 2 
provided with a circuit which transmits digital data which current does not output to said n bit 
digital / current conversion circuit at the time of said current memory, and transmits digital data 
which outputs current corresponding to operation of the purpose at the time of a current output. 

[Claim 4]Said n bit digital / current conversion circuit memorize one sort of current values from 
one sort of reference current, A semiconductor device for a current load device drive given in 
any 1 paragraph of claims 1 thru/or 3 provided with n 1-bit digital / current conversion circuits 
which decide whether to output said memory current with 1 bit digital data inputted. 
[Claim 5]The semiconductor device for a current load device drive according to claim 4, wherein 
said 1-bit digital / current conversion circuit memorize a current value of said reference current. 

[Claim 6]A ratio of a current value of said n reference current is set as what was doubled one by 
one from the lowest current value, and said n bit digital current conversion circuit, By 
considering it as an output of said n bit digital / current conversion circuit, what connected an 
output of said n 1 —bit digital / current conversion circuits in parallel. The semiconductor device 
for a current load device drive according to claim 4 or 5 characterized by the ability to output a 

current value of 2 n level according to n bit digital data. 

[Claim 7]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 4 thru/or 6 characterized by comprising the following. 

A signal wire in which said reference current flows through said 1-bit digital / current conversion 
circuit. 

The data line with which 1 bit of said digital image data is transmitted. 
The 1st and 2nd control lines. 

The 1st and 2nd voltage supply lines and the 1st transistor by which sauce was connected to 
said 1st voltage supply line, A capacitative element connected between a gate of said transistor, 
and said 2nd voltage supply line, The 1st switch controlled by a signal which is connected 
between a drain of said 1st transistor, and said output terminal, and transmits said data line, The 
2nd switch controlled by a signal which is connected between a gate of said 1st transistor, a 
drain of said 1st transistor, or said signal wire, and transmits said 2nd control line, The 3rd 
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switch controlled by a signal which is connected between a drain of said 1st transistor, and said 
signal wire, and transmits said 1st control line. 

[Claim 8]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 4 thru/or 6 characterized by comprising the following. 

A signal wire in which said reference current flows through said 1-bit digital / current conversion 
circuit. 

The data line with which 1 bit of said digital image data is transmitted. 
The control line. 

The 1st and 2nd voltage supply lines and the 1st transistor by which sauce was connected to 
said 1st voltage supply line, A capacitative element connected between a gate of said 1st 
transistor, and said 2nd voltage supply line, The 1st switch controlled by a signal which is 
connected between a drain of said 1st transistor, and said output terminal, and transmits said 
data line, The 2nd switch controlled by a signal which is connected between a drain of a gate of 
said 1st transistor, and said transistor of 1, or said signal wire, and transmits said control line, 
The 3rd switch controlled by a signal which is connected between a drain of said transistor, and 
said signal wire, and transmits said control line. 

[Claim 9]Between sauce of said 1st transistor, and said 1st voltage supply line, The 
semiconductor device for a current load device drive according to claim 7 or 8, wherein a gate is 
provided with said 1-bit digital / current conversion circuit which had the 2nd transistor by 
which bias is carried out with the 3rd voltage supply line added. 

[Claim 10]When said 2nd and 3rd switches are ON states in an OFF state, said 1st switch said 
transistor, Voltage between gate sauce of said transistor in a stage which between the gate 
drain connected too hastily, operated in a saturation region, and was stabilized in the operation, 
It becomes voltage required in order to send said reference current between drain sauce, If the 
value will be determined according to current capability of said transistor, reference current 
according to current capability of said transistor will serve as voltage which flows between drain 
sauce and the 2nd and 3rd switches of an account of back to front will be in an OFF state, 
Voltage between gate sauce of said transistor is held at said capacitative element, A 
semiconductor device for a current load device drive given in any 1 paragraph of claims 7 
thru/or 9 to which it is characterized by what is determined by operation of said 1st switch 
whether reference current based on voltage between this held gate sauce is outputted. 
[Claim 11]The semiconductor device for a current load device drive according to claim 10, 
wherein said 3rd switch is turned off after said 2nd switch is turned off. 

[Claim 12]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 7 thru/or 1 1, wherein a switch of said 1st [ the ] thru/or 3 comprises a transistor. 
[Claim 13]An inversion signal of a signal inputted into a gate of a transistor where said 1-bit 
digital / current conversion circuit constitute said 2nd switch is inputted into a gate, A product 
of the length of a gate and width is 1/2 of a product of the length of a gate of a transistor and 
width which constitute said 2nd switch, The semiconductor device for a current load device 
drive according to claim 12 having the dummy transistors which a drain was connected to a gate 
of said 1st transistor, and sauce connected with a drain too hastily. 

[Claim 14]Said n bit digital / current conversion circuit memorize two or more current values 
below n from said one sort inputted of reference current, So that the number of current values 
which digital one/current conversion circuit which decides whether to output said two or more 
memory current with digital data of the number of current values and a same number bit which 
were memorized memorized may be set to n, A semiconductor device for a current load device 
drive given in any 1 paragraph of claims 1 thru/or 3 characterized for said digital one/current 
conversion circuit by 1 or having more than one. 

[Claim 15]The semiconductor device for a current load device drive according to claim 14, 
wherein one of two or more current values which said digital one/current conversion circuit 
memorize from one sort of reference current is said reference current value inputted. 
[Claim 16] A ratio of each output current value of said n bit digital / current conversion circuit 
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constituted by 1, or two or more of said digital one/current conversion circuits, What is set as 
what was doubled one by one from the lowest current value, and connected an output in parallel 
by considering it as an output of said n bit digital / current conversion circuit. The 
semiconductor device for a current load device drive according to claim 14 or 15 characterized 

by the ability to output a current value of 2 n level according to n bit digital data. 

[Claim 1 7]A semiconductor device for a current load device drive given in any 1 paragraph of 

claims 14 thru/or 16 characterized by comprising the following. 

A signal wire in which said reference current flows through said digital one/current conversion 
circuit. 

The data line of k (k is natural number below n) book with which it is alike, respectively and 1 bit 
of said digital image data is transmitted, The control line, the 1st and 2nd voltage supply lines, 
and a transistor for current memory by which sauce was connected to said 1 st voltage supply 
line, k transistors for current outputs which a gate short-circuits mutually and by which common 
connection of the sauce was carried out to the 1st voltage supply line, A capacitative element 
connected between a gate of said transistor for current outputs, and said 2nd voltage supply 
line, k switches for output controls controlled by either of the signals which is connected 
between a drain of said k transistors for current outputs, and said output terminal, respectively, 
and transmits said data line, The 1 st switch for storage controls controlled by a signal which is 
connected between a drain of said transistor for current memory, and said signal wire, and 
transmits said control line, The 2nd switch for storage controls controlled by a signal which is 
connected between a gate of said transistor for current memory, and a gate of said transistor for 
current outputs, and transmits said control line. 

[Claim 18]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 14 thru/or 16 characterized by comprising the following. 

A signal wire in which said reference current flows through said digital one/current conversion 
circuit. 

The data line of k book with which it is alike, respectively and 1 bit of said digital image data is 
transmitted, The 1st and 2nd control lines, the 1st and 2nd voltage supply lines, and a transistor 
for current memory by which sauce was connected to said 1st voltage supply line, k transistors 
for current outputs which a gate short-circuits mutually and by which common connection of the 
sauce was carried out to the 1st voltage supply line, A capacitative element connected between 
a gate of said transistor for current outputs, and said 2nd voltage supply line, k switches for 
output controls controlled by either of the signals which is connected between a drain of said k 
transistors for current outputs, and said output terminal, respectively, and transmits said data 
line, The 1st switch for storage controls controlled by a signal which is connected between a 
drain of said transistor for current memory, and said signal wire, and transmits said 2nd control 
line, The 2nd switch for storage controls controlled by a signal which is connected between a 
gate of said transistor for current memory, and a gate of said transistor for current outputs, and 
transmits said 1st control line. 

[Claim 19]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 14 thru/or 16 characterized by comprising the following. 

A signal wire in which said reference current flows through said digital one/current conversion 
circuit. 

The data line of k book with which it is alike, respectively and 1 bit of said digital image data is 
transmitted, The control line, the 1st and 2nd voltage supply lines, and current memory and a 
transistor for an output, A gate connects with a gate of said current memory and a transistor for 
an output too hastily, and sauce k-1 transistor for current outputs, A capacitative element 
connected between a gate of said transistor for current outputs, and said 2nd voltage supply 
line, k switches for output controls controlled by either of the signals which is connected 
between a drain of said current memory and a transistor for an output, and k-1 transistor for 
current outputs, and said output terminal, respectively, and transmits said data line, The 1st 
switch for storage controls controlled by a signal which is connected between a drain of said 
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current memory and a transistor for an output, and said signal wire, and transmits said control 
line, The 2nd switch for storage controls controlled by a signal which is connected between a 
drain of said current memory, a gate of a transistor for an output and said current memory, and a 
transistor for an output, or a signal wire, and transmits said control line. 

[Claim 20]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 14 thru/or 16 characterized by comprising the following. 

A signal wire in which said reference current flows through said digital one/current conversion 
circuit. 

The data line of k book with which it is alike, respectively and 1 bit of said digital image data is 
transmitted, The 1st and 2nd control lines, the 1st and 2nd voltage supply lines, and current 
memory and a transistor for an output by which sauce was connected to said 1st voltage supply 
line, k-1 transistor for current outputs which a gate connects with a gate of said current 
memory and a transistor for an output too hastily and by which common connection of the sauce 
was carried out to the 1st voltage supply line, A capacitative element connected between a gate 
of said transistor for current outputs, and said 2nd voltage supply line, k switches for output 
controls controlled by either of the signals which is connected between a drain of said current 
memory and a transistor for an output, and k-1 transistor for current outputs, and said output 
terminal, respectively, and transmits said data line, The 1st switch for storage controls controlled 
by a signal which is connected between a drain of said current memory and a transistor for an 
output, and said signal wire, and transmits said 2nd control line. The 2nd switch for storage 
controls controlled by a signal which is connected between a drain of said current memory, a 
gate of a transistor for an output and said current memory, and a transistor for an output, or a 
signal wire, and transmits said 1st control line. 

[Claim 21 ]A semiconductor device for a current load device drive given in any 1 paragraph of 

claims 17 thru/or 20 characterized by comprising the following. 

Said object for current memory or current memory, and a transistor for an output. 

Said 1-bit digital / current conversion circuit where a gate had two or more 2nd transistors by 

which bias is carried out with the 3rd voltage supply line added between each sauce of said 

transistor for an output, and said 1st voltage supply line 

[Claim 22]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 17 thru/or 21, wherein current capability of said current memory and a transistor for an 
output is the same as a transistor with the highest current capability in said transistor for 
current outputs or is more than it. 

[Claim 23]When the said 1st and 2nd switches for storage controls are ON states in the state of 
OFF of said switch for output controls, said transistor for current memory, Voltage between gate 
sauce of said transistor for current memory in a stage which between the gate drain connected 
too hastily, operated in a saturation region, and was stabilized in the operation, If it becomes 
voltage required in order to send said reference current between drain sauce, and the value is 
determined according to current capability of said transistor for current memory and the account 
1 st of back to front and the 2nd switch for storage controls are turned off, Voltage between gate 
sauce of said transistor for current memory is held at said capacitative element, Said n 
transistors for current outputs will be in the state where current of n kind can be sent with the 
total based on each current capability from reference current based on voltage between this 
held gate sauce, A semiconductor device for a current load device drive given in any 1 paragraph 
of claims 1 7 thru/or 22 to which it is characterized by what is determined by digital image data 
which is said n bit whether current which said transistor for current outputs can send is 
outputted. 

[Claim 24]The semiconductor device for a current load device drive according to claim 23, 
wherein said 2nd switch for storage controls is turned off after said 1 st switch for storage 
controls is turned off. 

[Claim 25]A semiconductor device for a current load device drive given in any 1 paragraph of 
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claims 14 thru/or 24, wherein the said switch for output controls, 1st, and 2nd switches for 
storage controls comprise a transistor. 

[Claim 26]Said digital one/current conversion circuit, Said 2nd control line. An inversion signal of 
a signal to transmit. Dummy transistors which were 1/2 of a product of the length of a gate of a 
transistor and width from which it is inputted into a gate and a product of the length of a gate 
and width constitutes said 1st switch for storage controls, and a drain was connected to a gate 
of said transistor for current memory, and sauce connected with a drain too hastily. The having 
semiconductor device for a current load device drive according to claim 25. 
[Claim 27]Said n bit digital / current conversion circuit are the p bit digital / the current 
conversion circuit according to any one of claims 7 to 13, and the m bit digital according to any 
one of claims 1 7 to 26 / current conversion circuit (p and m are natural numbers.). A 
semiconductor device for a current load device drive constituting by p+m=n combining. 
[Claim 28] A semiconductor device for a current load device drive given in claims 7 thru/or 13, 
wherein said 1st and 2nd power source wires are used as a common power source wire, and any 
1 paragraph of 1 7 thru/or 27. 

[Claim 29]A kind from which a relation of current of a current load device in a and said current 
load device and operation of the number of said n bit digital / current conversion circuits differs 
is b, and 1 or said two or more sorts of reference current, A semiconductor device for a current 
load device drive given in any 1 paragraph of claims 1 thru/or 28, wherein current storage 
operation which a thing corresponding to a current load device of b kind is prepared, 
respectively, and memorizes said reference current value is performed in an a/b step. 
[Claim 30]In [ a kind from which a relation of current of a current load device in those or more 
with two and said current load device and operation of a group whose number of said n bit 
digital / current conversion circuits is a differs is b, and ] arbitrary frames, Make a certain group 
into a circuit for current outputs, and either of other groups is made into a circuit for current 
memory, A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 1 thru/or 28 performing memory of current in an a/b step using the same reference 
current within each frame, and changing a role of a current output and current memory every 
[ every frame or ] several frames. 

[Claim 31]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 1 thru/or 30, wherein a shift count which said storage operation has in said 
semiconductor device for a current load device drive is performed synchronizing with an output 
signal of a shift register more than an a/b bit. 

[Claim 32]In a semiconductor device for a drive of a current load device provided with two or 
more cells having contained a current load device, have two or more current output circuits and 
a precharge circuit, and said precharge circuit, A semiconductor device for a current load device 
drive, wherein it is possible to supply voltage it is decided by output current of said current 
output circuit that will be a cell on said data line via the data line in said current load device, and 
to supply output current of said current output circuit as it is. 

[Claim 33]The semiconductor device for a current load device drive according to claim 32 
characterized by comprising the following. 

A dummy load circuit which is load with said precharge circuit equivalent to load in a current 
load device driven according to output current from said current output circuit. 
A voltage follower which carries out impedance conversion of the voltage produced when output 
current of said current output circuit is supplied to said dummy load, and outputs it. 

[Claim 34]The semiconductor device for a current load device drive according to claim 33 using 
a dummy load circuit of said precharge circuit as load equivalent to a current load device or cell 
circuit load which holds and supplies current, and an equivalent circuit load. 
[Claim 35]Voltage produced by supplying output current of said current output circuit to said 
dummy load circuit as precharge operation in early stages of one horizontal period, By a voltage 
follower in said precharge circuit, carry out impedance conversion and it goes via the data line of 
said current load device, It is impressed by a current load device or cell circuit load in a cell in 
said current load device, and as the aftercurrent drive operation, The semiconductor device for a 
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current load device drive according to claim 33 or 34 supplying output current of said current 
output circuit to a current load device or cell circuit load in a cell in said current load device 
directly via the data line of said current load device. 

[Claim 36]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 33 thru/or 35, wherein said precharge circuit has the composition which cancels offset 
voltage of said voltage follower. 

[Claim 37]The semiconductor device for a current load device drive according to claim 36 
performing once operation which cancels offset voltage of a voltage follower in said precharge 
circuit to 1 or several frames. 

[Claim 38]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 32 thru/or 37, wherein said current output circuits are the n bit digital / the current 
conversion circuit according to any one of claims 1 to 31. 

[Claim 39]A semiconductor device for a drive of a current load device provided with two or more 
cells having contained a current load device characterized by comprising the following. 
Two or more n bit digital / current conversion circuits which memorize one or more reference 
current values, and output current according to n bit digital data 

A shift register for current memory which outputs a scanning signal which synchronizes with 
storage operation of said reference current of said n bit digital / current conversion circuit 
performed one by one. 

n bit data latch which transmits n bit digital data to n bit-data selector. 

n bit-data selector which decides whether to transmit n bit digital data from said n bit data latch 
to n bit digital / current conversion circuit by whether operation to which said n bit digital / 
current conversion circuit output whether operation which memorizes said reference current is 
performed, and current is performed. 

[Claim 40]The semiconductor device for a current load device drive according to claim 39 having 
a circuit which generates said reference current in a semiconductor device for a drive of a 
current load device provided with two or more cells having contained a current load device. 
[Claim 41]The semiconductor device for a current load device drive according to claim 40, 
wherein said n bit digital / current conversion circuit are the n bit digital / the current 
conversion circuit according to any one of claims 1 to 31. 

[Claim 42]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 39 thru/or 41 provided with a precharge circuit which performs precharge operation which 
outputs voltage in a semiconductor device for a drive of a current load device provided with two 
or more cells having contained a current load device before outputting current. 
[Claim 43]The semiconductor device for a current load device drive according to claim 42, 
wherein said precharge circuit is a precharge circuit given in any 1 paragraph of claims 32 
thru/or 38. 

[Claim 44]In a semiconductor device for a drive of a current load device provided with two or 
more cells having contained a current load device, Operation holding n bit digital data inputted, 
and n bit data register outputted to said data latch, A semiconductor device for a current load 
device drive given in any 1 paragraph of claims 39 thru/or 43 having at least a shift register for 
data-hold which outputs a signal which synchronizes with maintenance operation of n bit digital 
data of said n bit data register performed one by one. 

[Claim 45]A semiconductor device for a drive of a current load device provided with two or more 
cells having contained a current load device characterized by comprising the following. 
An output of said current output circuit or a precharge circuit. 

An output selector which connects any one of two or more of the data lines of a current load 
device. 

[Claim 46]By choosing two or more data lines one by one, and driving them in one horizontal 
period, by said output selector in a semiconductor device for a drive of a current load device 
provided with two or more cells having contained a current load device. The semiconductor 
device for a current load device drive according to claim 45 driving a current load device with 
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said current output circuits fewer than the number of the data lines, or the number of precharge 
circuits. 

[Claim 47]A semiconductor device for a current load device drive given in any 1 paragraph of 
claims 1 thru/or 46 on which all the transistors were accumulated by one chip as a thin film 
transistor. 

[Claim 48]A semiconductor device for a light-emitting display drive given in any 1 paragraph of 
claims 1 thru/or 47 in which said current load devices are light emitting devices. 
[Claim 49]A semiconductor device for an organic electroluminescence display drive given in any 
1 paragraph of claims 1 thru/or 47 in which said current load devices are organic EL devices. 
[Claim 50]A current load device with which a semiconductor device for a current load device 
drive of a statement was created by any 1 paragraph of claims 1 thru/or 49 on the same 
substrate as a current load device. 

[Claim 51]The current load device according to claim 50 provided with a semiconductor device 
for a current load device drive having load with the same composition and size as a cell circuit 
which holds and supplies said current load device or said current in each aforementioned current 
load cell as a dummy load in said precharge circuit. 

[Claim 52]The current load device according to claim 50 or 51 provided with a semiconductor 
device for a current load device drive, wherein said current load device is a light emitting device. 
[Claim 53]The current load device according to claim 50 or 51 provided with a semiconductor 
device for a current load device drive, wherein said current load device is an organic EL device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the current load device provided with the 
semiconductor device for a current load device drive for driving a current load device provided 
with two or more cells having contained the current load device, and it, It is related with the 
current load device provided with the semiconductor device for a current load device drive and it 
which perform a gradation display with the current value to which especially a current load 
device is supplied. 
[0002] 

[Description of the Prior Art]it is current load device **** as which operation is determined by 
the current supplied — the current load device which equips matrix form with two or more cells 
is developed. The application is a light-emitting display whose current load device is a light 
emitting device, for example. 

It is the organic electroluminescence display in which the organic EL device is used as a light 
emitting device. 

[0003] Hereafter, taking the case of a light-emitting display, it explains as a current load device. 
Drawing 35 shows the composition of a matrix type light-emitting display. 

[0004]A display comprises the horizontal drive circuit 200, the vertical-scanning (drive) circuit 
300, and the indicator 400. A gradation display is realized by adjusting the current which flows 
into the light emitting device in the one pixel display part 100 of the indicator 400. In the light 
emitting device as which luminosity is determined by various current, current and luminosity are 
in proportionality. The drive method of a light-emitting display is classified into simple matrix 
driving and an active-matrix drive according to combination with the current or voltage 
impressed from the composition, the horizontal drive circuit 200, and the vertical scanning circuit 
300 of the one pixel display part 100. 

[0005] Drawing 36 is a circuit diagram showing the composition of one pixel display part in the 
case of simple matrix driving. In the one pixel display part 101 in the case of simple matrix 
driving, the light emitting device 130 is connected between the control line 1 10 and the signal 
wire 120 on each intersection of the control line 1 10 and the signal wire 120. As shown in 
drawin g 35 , the control line 1 10 is driven by the vertical scanning circuit 300, and drives the 
signal wire 1 20 by the horizontal drive circuit 200. 

[0006] And if current or voltage is outputted to the Lth signal wire 120 from the horizontal drive 
circuit 200 in the period which the control line 1 10 is chosen one by one by the vertical scanning 
circuit 300 for [ every ], and is scanning the Kth control line 1 10, The current which flows into 
the Kth line light emitting device of the Lth row is determined, and the light emitting device emits 
light by the intensity corresponding to the current. Then, if the scan of eye ** (K+1) watch is 
started, luminescence of the light emitting device of the Kth line will be ended. 
[0007] Drawin g 37 is a circuit diagram showing the composition of one pixel display part in an 
active-matrix drive. In the one pixel display part 102 in an active-matrix drive. On each 
intersection of the control line 110 and the signal wire 120, switch SW100 controlled by potential 
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of the control line 110 is connected to the signal wire 110, The gate of TFT(Thin Film Transistor: 
thin film transistor) T100 and one end of the capacitative element C100 are connected to the 
other end of switch SW100. The sauce of TFTT100 and the other end of the capacitative 
element C100 are grounded, and the light emitting device 130 is connected for the drain and 
potential of TFTT100 between the signal wires of VEL. 

[0008]And if the control line 1 10 is chosen one by one by the vertical scanning circuit 300 for 
[ every ] and the Kth control line 1 10 is chosen, switch SW100 in the one pixel display part 102 
will become one. At this time, the Lth output voltage of the horizontal drive circuit 200 turns into 
gate voltage of TFTT100, and the impedance of TFTT100 will be determined if the gate voltage 
that TFTT100 operates in a saturation region is impressed. As a result, the current which flows 
into the light emitting device 130 is determined, and the light emitting device 130 emits light by 
the intensity corresponding to that current. 

[0009]In an active-matrix drive, one pixel display part may take other composition. Drawin g 38 
(a) and drawing 38 (b) are the circuit diagrams showing other composition of one pixel display 
part in an active-matrix drive. As shown in drawing 38 (a), in the one pixel display part 103 of 
other composition, switch SW102 controlled by potential of the control line 110 is connected to 
the signal wire 1 10, and the gate and drain of P channel TFTT102 are connected to the other 
end of switch SW102. Switch SW101 controlled by potential of the control line 110 is connected 
to this gate and drain, and the gate of P channel TFTT101 and one end of the capacitative 
element C100 are connected to that other end. The constant potential VEL is supplied to the 
sauce of TFTT101 and T102, and the other end of the capacitative element C100. The light 
emitting device 130 is connected between the drain of TFTT101, and earth-potentials GND. 
[0010]And if the Kth control line 110 is chosen by the vertical scanning circuit 300 and the 
switches SW101 and SW102 serve as one, the gate voltage of TFTT102 will be decided so that 
the Lth output current of the horizontal drive circuit 200 may be sent from the signal wire 120. 
Since TFTT102 and TFTT101 have taken current mirror composition, when the current capability 
of TFTT102 and TFTT101 is mutually equal, It lets TFTT101 pass, the same current as the 
output current value of the horizontal drive circuit 200 flows into the light emitting device 130, 
and the light emitting device 130 emits light by the intensity according to the current value. 
[0011]Same operation is performed also when N channels TFTT103 and T104 are used instead 
of P channels TFTT101 and T102, as shown in drawing 38 (b). 

[0012]Since voltage is accumulated in the capacitative element also after the following line is 
chosen in an active-matrix drive if simple matrix driving is compared with an active-matrix drive, 
sending current can be continued. Therefore, compared with the case of the simple matrix 
driving of only emitting light momentarily, the current sent through a light emitting device 
becomes small. 

[0013]Thus, even if the absolute values of current or voltage differ, in not being concerned with 
the kind of drive method of simple matrix driving and an active-matrix drive but performing a 
gradation display, the horizontal drive circuit 200 has the function to change digital gradation 
data into current or voltage. However, since dispersion in dispersion of the threshold of a 
transistor, the voltage-current characteristic of a light emitting device, and current-luminance 
property exists that it is a voltage output in a pixel circuit (one pixel display part), even if it 
impresses the same voltage, a possibility that luminosity varies is high. On the other hand, since 
it is influenced only by dispersion in the current-luminance property of a light emitting device in 
the case of a current output, the small and high-precision display of dispersion in luminosity is 
attained. 

[0014] Drawing 39 is a block diagram showing an example of the composition of the horizontal 
drive circuit 200 for outputting current to the indicator 400. In this composition, after developing 
digital gradation data by the data logic section 201 in several output minutes, the current output 
for several output minutes is obtained in inputting those digital gradation data into digital ones / 
current conversion part 210. 

[0015] Drawing 40 is a circuit diagram showing the 1st conventional example of digital one / 
current conversion part for one output. When gradation data is a triplet (DO thru/or D2), common 
connection of switch SW1 10 controlled by these, respectively, SW1 1 1, and SW1 12 is carried out 
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to the outgoing end which outputs the current Idata. N channelTFTT1 10 and T1 1 1 by which input 
voltage VA is supplied to a gate, respectively, and T112 are connected between switch SW110, 
SW1 11, SW1 12, and the earthing conductor in the earth potentials VG. The current-luminance 
property of a light emitting device shall be in proportionality. The case where both the horizontal 
drive circuit 200 and the vertical scanning circuit 300 are formed on a glass substrate is 
assumed, and all transistors serve as TFT. Even when gradation data is more than a triplet, it is 
constituted similarly. 

[0016]In the 1st conventional example, it is designed so that each channel length (L) may 
become fixed and the ratio of channel width (W) may be set to 1:2:4 about TFTT1 10, T1 1 1, and 
T1 12. In TFTT1 10 thru/or T1 12, since gate voltage serves as voltage VA and source voltage is 
all common with the voltage VG, when TFTT1 10 thru/or TT1 12 are operating in the saturation 
region, a current ratio is set to 1 :2:4. Therefore, if suitable input voltage VA is chosen, the 
current output of 8 gradation used as 0-7 of a current ratio will become possible about the 
output current Idata by turning on and off the switches SW1 10 thru/or SW1 12 based on the 
gradation data DO thru/or D2. The absolute value of current can be adjusted by changing input 
voltage VA. 

[001 7] Drawing 41 is a circuit diagram showing the 2nd conventional example of digital ones / 
current conversion part for one output. In the 2nd conventional example, the digital gradation 
data DO thru/or D2 is inputted into the gate of N channels TFTT1 10 thru/or T1 12. Common 
connection of the drain of TFTT1 10 thru/or T1 12 is carried out to an outgoing end, and the 
power supply voltage VD is supplied to sauce. The ratio of the channel width of TFTT1 10 thru/or 
T1 12 is set as 1:2:4 like the 1st conventional example. 

[0018]By considering it as the level which sets the high level of the digital-gradation-data input 
as suitable voltage beforehand and with which a thin film transistor turns off a low level in such 
2nd conventional example instead of forming a switch. The current output of 8 gradation used as 
0-7 of a current ratio becomes possible like the 1st conventional example. The absolute value of 
current can be adjusted by changing the high level of a digital-gradation-data input. 
[0019] 

[Problem(s) to be Solved by the InventionjHowever, in a transistor, especially TFT, since 
dispersion in current capability when the same gate voltage is impressed between different TFT 
(s) is large, there is a problem that it is difficult to take out a high-precision current output. In 
the conventional digital one / current conversion part, if there is characteristic dispersion of 
TFT throughout current load device width mostly, even if the size of TFT is uniform and the 
voltage between gate sauce is uniform, since a current value differs from other fields, display 
unevenness will occur in the scattered portion. If the characteristic of TFT which will be used for 
the output same in display unevenness occurring between adjacent pixels if current capability 
varies and the dispersion becomes large also between TFT(s) which are in a proximity region 
varies, it stops also satisfying the monotonicity of gradation. 

[0020]In especially the conventional digital one / current conversion part, in an active-matrix 
drive, when an output current value is low, there is also a problem that a drive takes time. If the 
active-matrix drive by current drive is adopted, when the same current as the output current of 
digital one / current conversion part which is a drive circuit flows into TFT in a pixel, a drive will 
complete this, but. It is because it is necessary to carry out the charge and discharge of those 
volume loads by the output current which is constant current since wiring load, especially 
parasitic capacitance certainly exist in the signal wire 1 10 in the indicator 400 and a light 
emitting device also has capacity value in it. That is, since the same current as the output 
current of digital one/current conversion circuit which is a drive circuit flows into TFT in a pixel 
only after carrying out the charge and discharge of those capacity to a certain voltage, it takes 
long time by then. 

[0021]This invention was made in view of this problem, and is ****. The purpose can supply 
high-precision output current to **** digital image data, It is providing the light-emitting display 
provided with the semiconductor device for a light-emitting display drive and it which can drive a 
light-emitting display at high speed, even when [ desirable ] an output current value's is low, and 
providing the current load device provided with still more general semiconductor device for a 
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current load device drive and it. 
[0022] 

[Means for Solving the Problem]A semiconductor device for a current load device drive 
concerning this invention, In a semiconductor device for a drive of a current load device provided 
with two or more cells having contained a current load device, A function to memorize a current 
value of n (n is natural number) kind determined by one sort or two or more sorts of reference 
current inputted, It has at least one n bit digital / current conversion circuit provided with a 
function which outputs one current according to n bit digital data inputted among current values 

of 2 n level obtained from said memory current value for every supply terminal to said one or 
more cells. 

[0023]Other semiconductor devices for a current load device drive concerning this invention, In 
a semiconductor device for a drive of a current load device provided with two or more cells 
having contained a current load device, have two or more current output circuits and a 
precharge circuit, and said precharge circuit, It is characterized by it being possible to supply 
voltage it is decided by output current of said current output circuit that will be a cell on said 
data line via the data line in said current load device, and to supply output current of said 
current output circuit as it is. 

[0024]Furthermore it starts this invention, others a semiconductor device for a current load 
device drive, In a semiconductor device for a drive of a current load device provided with two or 
more cells having contained a current load device, Two or more n bit digital / current conversion 
circuits which memorize one or more reference current values, and output current according to 
n bit digital data, A shift register for current memory which outputs a scanning signal which 
synchronizes with storage operation of said reference current of said n bit digital / current 
conversion circuit performed one by one, n bit data latch which transmits n bit digital data to n 
bit-data selector, and said n bit digital / current conversion circuit by whether operation which 
memorizes said reference current is performed, or operation which outputs current is performed. 
It has at least n bit-data selector which decides whether to transmit n bit digital data from said 
n bit data latch to n bit digital / current conversion circuit. 

[0025]And the composition is as follows when this invention is applied to a semiconductor device 
for a light-emitting display drive, or a light-emitting display. 

[0026]Namely, the 1st semiconductor device for a light-emitting display drive concerning this 
invention, In a semiconductor device for a light-emitting display drive with which a light emitting 
device it is decided with current supplied that luminosity will be drives a light-emitting display 
provided in each pixel, A reference current value for 1 bit. n 1-bit digital / current conversion 
circuits to memorize. To 1, or two or more 1-bit digital / current conversion circuits which each 
preparation inputted reference current of n kind corresponding to the current-luminance 
property of said light emitting device memorized in said one 1-bit digital / current conversion 
circuit, and were chosen based on digital image data of n bit, said reference current. It is set as 

what has n bit digital / current conversion circuit which outputs current of 2 n kind for every 
output terminal which outputs current to said light-emitting display, and doubled it one by one to 
a current value with the respectively lowest current value of said n kind of reference current by 
making it output. 

[0027]Said 1-bit digital / current conversion circuit, A signal wire in which said reference current 
flows, and the data line with which 1 bit of said digital image data is transmitted, The control line, 
the 1st and 2nd voltage supply lines, and the 1st transistor by which sauce was connected to 
said 1st voltage supply line, A capacitative element connected between a gate of said 1st 
transistor, and said 2nd voltage supply line, The 1st switch controlled by a signal which is 
connected between a drain of said 1st transistor, and said output terminal, and transmits said 
data line, The 2nd switch controlled by a signal which is connected between drains of a gate of 
said 1st transistor, said signal wire, or said 1st transistor, and transmits said control line, The 3rd 
switch controlled by a signal which is connected between a drain of said 1st transistor, and said 
signal wire, and transmits said control line, A signal wire in which it may **** and said reference 
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current flows, the data line with which 1 bit of said digital image data is transmitted, the 1st and 
2nd control lines, the 1st and 2nd voltage supply lines, and the 1st transistor by which sauce was 
connected to said 1st voltage supply line, A capacitative element connected between a gate of 
said 1st transistor, and said 2nd voltage supply line, The 1st switch controlled by a signal which 
is connected between a drain of said 1st transistor, and said output terminal, and transmits said 
data line, The 2nd switch controlled by a signal which is connected between drains of a gate of 
said 1st transistor, said signal wire, or said 1st transistor, and transmits said 2nd control line, It 
may have the 3rd switch controlled by a signal which is connected between a drain of said 1st 
transistor, and said signal wire, and transmits said 1st control line. 

[0028]Or a gate may have the 2nd transistor by which bias was carried out between said 1st 
transistor and said 1st voltage supply line. 

[0029]When said 2nd and 3rd switches are ON states in an OFF state, said 1st switch said 
transistor, Voltage between gate sauce of said transistor in a stage which between the gate 
drain connected too hastily, operated in a saturation region, and was stabilized in the operation, 
If it becomes voltage required in order to send said reference current between drain sauce, and 
the value will be determined according to current capability of said transistor and the 2nd and 
3rd switches of an account of back to front will be in an OFF state, If it is determined by 
operation of said 1st switch whether voltage between gate sauce of said transistor is held at 
said capacitative element, and reference current based on voltage between this held gate sauce 
is outputted, Since each output has said n 1-bit digital / current conversion circuits, according 

to said n bit digital image data, current of 2 n level according to the current-luminance property 
of said light emitting device can be outputted. Therefore, said 1-bit digital / current conversion 
circuit cannot be concerned with current capability dispersion of a transistor which memorizes 
and outputs said current, but can output current of high accuracy. 

[0030]Since influence of a noise by OFF operation of a transistor as said 3rd switch will become 
small if said 3rd switch is turned off after said 2nd switch is turned off, Said 1-bit digital / 
current conversion circuit can memorize and output current more at high degree of accuracy. 
[0031]Said 1st [ the ] thru/or the 3rd switch may comprise a transistor. 

[0032]To said 1-bit digital / current conversion circuit. Said 2nd control line. Dummy transistors 
which were 1/2 of a product of the length of a gate of a transistor and width from which an 
inversion signal of a signal to transmit is inputted into a gate, and a product of the length of a 
gate and width constitutes said 2nd switch, and a drain was connected to a gate of said 
transistor and sauce connected with a drain too hastily. Since movement of an electric charge at 
the time of a transistor as said 2nd switch turning off by providing can be compensated, as for 
said 1-bit digital / current conversion circuit, current can be memorized and outputted more at 
high degree of accuracy. 

[0033]In this invention, in current storage duration, the 1st transistor that memorizes n current 
in n bit each digital / current conversion circuit short-circuits between gate drains, it is 
operating in a saturation region, and voltage between gate sauce is the voltage into which 
reference current stabilizes and flows. At the time of an end of current storage duration, a 
switch which has short-circuited between gate drains is turned off, and voltage between said 
gate sauce is saved in capacity. It is holding voltage between gate sauce which is not concerned 
with current capability dispersion of said 1 st n transistor, but sends reference current in order to 
memorize voltage between gate sauce through which said 1st n transistor sends reference 
current according to each current capability at this time, and current is memorized. In a driving 
period, the 1st transistor that memorized said n current, It decides whether output memorized 
current by turning on and off n switches between each drain of the 1st transistor that 
memorized said n current, and an output of said digital one/current conversion circuit according 
to image digital data. Since current outputted in this way is outputted from the transistor itself 
which memorized said n current, it becomes a thing without influence of current capability 
dispersion which has high accuracy. By the above operations, n bit digital / current conversion 
circuit of this invention become possible [ outputting current with high accuracy from which a 

current ratio becomes 0, 1 , 2, 2 n ~~ 1 ]. In this case, in order to constitute n bit digital / current 
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conversion circuit, n reference current sources are needed. 

[0034]When said gate has the 2nd transistor by which bias was carried out, Cascode connection 
is made, and said 1st transistor and the 2nd transistor can stop dispersion in current supplied, 
even if the characteristic of a light emitting device varies, since the drain voltage dependency of 
drain current can be suppressed when operating in both saturation regions. 

[0035]The 2nd semiconductor device for a light-emitting display drive concerning this invention, 
In a semiconductor device for a light-emitting display drive with which a light emitting device it is 
decided with current supplied that luminosity will be drives a light-emitting display provided in 

each pixel, Memorize one sort of reference current values, and current of 2 n kind corresponding 
to the current-luminance property of said light emitting device is generated from said memorized 
reference current based on digital image data of n bit. It has n bit digital / current conversion 
circuit to output for every output terminal which outputs current to said light-emitting display. 
[0036]Said n bit digital / current conversion circuit, A signal wire in which said reference current 
flows, and the data line of n book with which it is alike, respectively and 1 bit of said digital image 
data is transmitted, The control line, the 1st and 2nd voltage supply lines, and a transistor for 
current memory by which sauce was connected to said 1st voltage supply line, n transistors for 
current outputs which a gate short-circuits mutually and by which common connection of the 
sauce was carried out to the 1st voltage supply line, A capacitative element connected between 
a gate of said transistor for current outputs, and said 2nd voltage supply line, n switches for 
output controls controlled by either of the signals which is connected between a drain of said n 
transistors for current outputs, and said output terminal, respectively, and transmits said data 
line, The 1st switch for storage controls controlled by a signal which is connected between a 
drain of said transistor for current memory, and said signal wire, and transmits said control line, 
The 2nd switch for storage controls controlled by a signal which is connected between a gate of 
said transistor for current memory, and a gate of said transistor for current outputs, and 
transmits said control line, It **** and current capability of said n transistors for current outputs 
may be set as what was doubled one by one to the respectively lowest current capability, A 
signal wire in which said reference current flows through n bit digital / current conversion circuit, 
The data line of n book with which it is alike, respectively and 1 bit of said digital image data is 
transmitted, The 1st and 2nd control lines, the 1st and 2nd voltage supply lines, and a transistor 
for current memory by which sauce was connected to said 1st voltage supply line, n transistors 
for current outputs which a gate short-circuits mutually and by which common connection of the 
sauce was carried out to the 1st voltage supply line, A capacitative element connected between 
a gate of said transistor for current outputs, and said 2nd voltage supply line, n switches for 
output controls controlled by either of the signals which is connected between a drain of said n 
transistors for current outputs, and said output terminal, respectively, and transmits said data 
line, The 1st switch for storage controls controlled by a signal which is connected between a 
drain of said transistor for current memory, and said signal wire, and transmits said 2nd control 
line, Have the 2nd switch for storage controls controlled by a signal which is connected between 
a gate of said transistor for current memory, and a gate of said transistor for current outputs, 
and transmits said 1st control line, and current capability of said n transistors for current 
outputs, It may be set as what was doubled one by one to the respectively lowest current 
capability. 

[0037]Or a gate may have the bias transistor by which bias was carried out, respectively 
between said transistor for current memory, said transistor for current outputs, and said 1st 
voltage supply line. 

[0038]When the said 1st and 2nd switches for storage controls are ON states in the state of 
OFF of said switch for output controls, said transistor for current memory, Voltage between gate 
sauce of said transistor for current memory in a stage which between the gate drain connected 
too hastily, operated in a saturation region, and was stabilized in the operation, If it becomes 
voltage required in order to send said reference current between drain sauce, and the value is 
determined according to current capability of said transistor for current memory and the account 
1st of back to front and the 2nd switch for storage controls are turned off, Voltage between gate 
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sauce of said transistor for current memory is held at said capacitative element, Said n 
transistors for current outputs will be in the state where current of n kind can be sent with the 
total based on each current capability from reference current based on voltage between this 
held gate sauce, It may be determined by digital image data whether whose current which said 
transistor for current outputs can send is outputted it is said n bit. 

[0039]As for said 2nd switch for storage controls, it is preferred to be turned off, after said 1st 
switch for storage controls is turned off. 

[0040]The said switch for output controls, 1 st, and 2nd switches for storage controls may 
comprise a transistor. 

[0041]Said n bit digital / current conversion circuit, Said 2nd control line. An inversion signal of a 
signal to transmit. Dummy transistors which were 1/2 of a product of the length of a gate of a 
transistor and width from which it is inputted into a gate and a product of the length of a gate 
and width constitutes said 1st switch for storage controls, and a drain was connected to a gate 
of said transistor for current memory, and sauce connected with a drain too hastily. Having is 
preferred. 

[0042]This invention can be used when current capability dispersion of a transistor in a proximity 
region is small. A transistor which memorizes current in said n bit digital / current conversion 
circuit memorizes current by the same means as the 1st semiconductor device concerning 
above-mentioned this invention. They are a transistor which memorizes said current, a transistor 
which outputs said current, and current mirror composition here, A current capability ratio is 
1:2:4. : ... Current capability most a current capability ratio with a large transistor among n 

transistors for an output which are :2 n ~ 1 like 1:1 or 2:1, If a transistor which memorizes current 
is made equally or large, a reference current value becomes large, and since a period which 
carries out the charge and discharge of the wiring load in which reference current flows is 
shortened, current storage duration can be shortened. Since a transistor which memorizes said 
current at this time memorizes gate source voltage in the state where reference current flowed, 
it is not based on dispersion in current capability, but can memorize current in high accuracy. 
Therefore, when current capability dispersion of a transistor in a proximity region is small, By 
having as a means, n switches switch on and off according to digital input image data between a 
drain of said transistor for an output, and an output of said n bit digital / current conversion 
circuit. A current ratio becomes possible [ outputting current with high accuracy used as 0, 1, 2, 

2 n ~ 1 ]. n bit digital / current conversion circuit can be constituted from one reference current 
source in this case, and a required input can be lessened. 

[0043]When said gate has here the bias transistor by which bias was carried out, Said transistor 
for current memory, said transistor for current outputs, and said bias transistor, Cascode 
connection is made, and since the drain voltage dependency of drain current can be suppressed 
when operating in both saturation regions, even if the characteristic of a light emitting device 
varies, dispersion in current supplied can be stopped. 

[0044]The 3rd semiconductor device for a light-emitting display drive concerning this invention, 
In a semiconductor device for a light-emitting display drive with which a light emitting device it is 
decided with current supplied that luminosity will be drives a light-emitting display provided in 
each pixel, Reference current of k kind corresponding to the current-luminance property of said 
light emitting device. Memorize and current of a seed from said memorized k kind of reference 
current (n-k). It has n bit digital / current conversion circuit which generates and outputs 

current of a 2 n kind based on digital image data of n bit from combination of these current for 
every output terminal which outputs current to said light-emitting display. 
[0045]Said n bit digital / current conversion circuit, A signal wire of k book with which said 
reference current flows, and the data line of n book with which it is alike, respectively and 1 bit 
of said digital image data is transmitted, The control line, the 1st and 2nd voltage supply lines, 
and k transistors for a current memory output by which sauce was connected to said 1st voltage 
supply line, A transistor for current outputs of an individual (n-k) which a gate connected with 
any one of said k transistors for a current memory output too hastily, 1 or two or more 
capacitative elements which were connected between a gate of said transistor for a current 
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memory output, and said 2nd voltage supply line, n switches for output controls controlled by 
either of the signals which is connected between a drain of said transistor for a current memory 
output, and said transistor for current outputs, and an output terminal, respectively, and 
transmits said data line, The 1st k switch for storage controls controlled by a signal which is 
connected between a drain of said transistor for a current memory output, and said signal wire, 
and transmits said control line, Have the 2nd k switch for storage controls controlled by a signal 
which is connected between a gate of said transistor for a current memory output, and a drain, 
and transmits said control line, and current capability of each of said transistor for current 
outputs, Rather than that of said all transistors for a current memory output, it is low and 
current capability of said transistor for current outputs, and said transistor for a current memory 
output, It may be set as what was doubled one by one to the respectively lowest current 
capability, and said n bit digital / current conversion circuit, A signal wire of k book with which 
said reference current flows, and the data line of n book with which it is alike, respectively and 1 
bit of said digital image data is transmitted, The 1st and 2nd control lines, the 1st and 2nd 
voltage supply lines, and k transistors for a current memory output by which sauce was 
connected to said 1st voltage supply line, A transistor for current outputs of an individual (n-k) 
which a gate connected with any one of said k transistors for a current memory output too 
hastily, 1 or two or more capacitative elements which were connected between a gate of said 
transistor for a current memory output, and said 2nd voltage supply line, n switches for output 
controls controlled by either of the signals which is connected between a drain of said transistor 
for a current memory output, and said transistor for current outputs, and an output terminal, 
respectively, and transmits said data line, The 1st k switch for storage controls controlled by a 
signal which is connected between a drain of said transistor for a current memory output, and 
said signal wire, and transmits said 2nd control line, The 2nd k switch for storage controls 
controlled by a signal which is connected between a gate of said transistor for a current memory 
output, and a drain, and transmits said 1st control line, It ****, and current capability of each of 
said transistor for current outputs is lower than that of said all transistors for a current memory 
output, and current capability of said transistor for current outputs and said transistor for a 
current memory output may be set as what was doubled one by one to the respectively lowest 
current capability. 

[0046]Or a gate may have the bias transistor by which bias was carried out, respectively 
between said transistor for current memory, said transistor for current outputs, and said 1st 
voltage supply line. 

[0047]When said switch for output controls is [ the said 1st and 2nd switches for storage 
controls ] ON states in an OFF state, said transistor for a current memory output, Voltage 
between gate sauce of said transistor for a current memory output in a stage which between the 
gate drain connected too hastily, operated in a saturation region, and was stabilized in the 
operation, If it becomes voltage required in order to send said reference current between drain 
sauce, and the value is determined according to current capability of said current and a 
transistor for a memory output and the account 1 st of back to front and the 2nd switch for 
storage controls are turned off, Voltage between gate sauce of said transistor for a current 
memory output is held at said capacitative element, A transistor for said transistor for current 
outputs, current memory, and an output will be in the state where current of n kind can be sent 
with the total based on each current capability from reference current based on voltage between 
this held gate sauce, It may be determined by digital image data whether whose current which 
said transistor for current outputs and a transistor for a current memory output can send is 
outputted it is said n bit. 

[0048]As for said 2nd switch for storage controls, it is preferred to be turned off, after said 1 st 
switch for storage controls is turned off. 

[0049]The said switch for output controls, 1st, and 2nd switches for storage controls may 
comprise a transistor. 

[0050]Said n bit digital / current conversion circuit, Said 2nd control line. An inversion signal of a 
signal to transmit. Dummy transistors which were 1/2 of a product of the length of a gate of a 
transistor and width from which it is inputted into a gate and a product of the length of a gate 
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and width constitutes said 1st switch for storage controls, and a drain was connected to a gate 
of said current memory and a transistor for an output, and sauce connected with a drain too 
hastily. Having is preferred. 

[0051]This invention can be used when current capability dispersion of a transistor in a proximity 
region is a little small. In current storage duration, 1 in n bit digital / current conversion circuit 
means thru/or said some of current memory, and a transistor for an output memorize reference 
current of a transistor and the same number by the same means as ****. Therefore, 1 which 
memorizes said current - some transistors can output current of high accuracy. On the other 
hand, a transistor which memorizes and outputs said current, and 1 which is current mirror 
composition - some transistors for an output are making it output current lower than said 
reference current, and even when current capability varies, they can make influence in the whole 

small. By the above composition, a current ratio is 1:2:4. : ... Current which is :2 n " 1 can be 
supplied in high accuracy, By having as a means, n switches which turn on and off said current 
according to digital input image data between a drain of a transistor memorized and outputted or 
said transistor for an output, and an output of said digital one/current conversion circuit. A 

current ratio becomes possible [ outputting current with high accuracy used as 0, 1, 2, 2 n ~ 1 ]. 
Digital one/current conversion circuit can be constituted from 1 thru/or some reference current 
sources in this case, and an input from the outside can be lessened. 

[0052]When said gate has here the bias transistor by which bias was carried out, Said transistor 
for current memory, said transistor for current outputs, and said bias transistor, Cascode 
connection is made, and since the drain voltage dependency of drain current can be suppressed 
when operating in both saturation regions, even if the characteristic of a light emitting device 
varies, dispersion in current supplied can be stopped. 

[0053]This invention can constitute n bit digital / current conversion circuit means combining 
digital one / current conversion circuit means of above-mentioned either of the 1st to 3. By for 
example, a thing for which bit (n-1) digital / current conversion circuit of the 2nd invention in a 
bit not more than it are used for a bit with the highest current value using said 1-bit digital / 
current conversion circuit of the 1st invention. While accuracy of a large bit with the highest 
current value of influence of dispersion is high, reference current can constitute n bit digital / 
current conversion circuit whose number is two. 

[0054]In this invention, said 1st and 2nd voltage supply lines may be used as a common power 
source wire. 

[0055]When the luminescent color whose number of said output terminals is a pixel of a and said 
light-emitting display is a b color, nx b sorts of reference current values are needed again, but. 
Because digital one/current conversion circuit which current storage operation may be 
performed in an a/b step, and is equivalent to one output at this time have said two n bit 
digital / current conversion circuits. In arbitrary frames, it is more preferred that make one side 
into a circuit for current outputs, make another side into a circuit for current memory, memory 
of current is performed in an a/b step using the same reference current within each frame, and a 
role of a current output and current memory is replaced for every frame. By replacing a frame 
rate for every frame, a period for memorizing current other than a period which drives a light- 
emitting display is not needed. Therefore, a period to drive can be considered to be the whole 
frame period, and can take one long horizontal period which drives one line, and it becomes 
possible to drive highly precise current to a pixel circuit. Above-mentioned operation is the same 
even when digital one/current conversion circuit equivalent to said one output are provided with 
said three or more n bit digital / current conversion circuits for example. Every multiple frame 
may replace a role of a current output and current memory. 

[0056]This invention has a precharge circuit which outputs suitable voltage in current outputted 
from a current output circuit like said n bit digital / current conversion circuit being inputted, A 
dummy load circuit which said precharge circuit will serve as load equivalent to said light emitting 
device if said light-emitting display is a simple matrix type, and will serve as load equivalent to a 
pixel circuit if said light-emitting display is an active matrix system, A voltage follower which 
considers voltage when output current from said current output circuit flows into said dummy 
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load circuit as an input, The 1st switch for precharge connected between an output of said 
current output circuit, and said dummy load circuit, The 1st control line for precharge that 
transmits a signal which controls said 1st switch for precharge, The 2nd switch for precharge 
that connects an output and said light-emitting display of said current output circuit, The 2nd 
control line for precharge that transmits an inversion signal of a signal which controls said 2nd 
switch for precharge and controls said 1st switch for precharge, It is preferred to have the 3rd 
switch controlled by a signal which is connected between an output of said voltage follower and 
said light-emitting display, and transmits said 1st control line for precharge. 
[0057]Output current of said current output circuit is supplied to said dummy load circuit as 
precharge operation in early stages of one horizontal period, The voltage is impressed to a light 
emitting device or said pixel circuit in said pixel in said light-emitting display via a voltage 
follower, By supplying output current of said current output circuit to a light emitting device or 
said pixel circuit in said pixel in said light-emitting display directly as the aftercurrent drive 
operation, Since time for charge and discharge can shorten wiring load in said light-emitting 
display, etc. even when output current of said current output circuit is small, a light emitting 
device or said pixel circuit in said pixel in said light-emitting display can be driven more to 
stability and a high speed, and high degree of accuracy. 

[0058]By providing again composition which cancels offset voltage of said voltage follower in said 
precharge circuit, By performing operation which cancels offset voltage of said voltage follower 
at the time of said current drive operation. Since a difference at the time of supplying a pixel 
(circuit) in a case where output current of a circuit which excessive time is unnecessary, and 
also memorizes and outputs said current is supplied to said dummy load circuit, and said actual 
light-emitting display becomes small, A light emitting device or said pixel circuit in said pixel in 
said light-emitting display can be driven more to stability and a high speed, and high degree of 
accuracy. 

[0059]Since said false pixel (circuit) is near said the digital one/current conversion circuit by 
providing a precharge circuit, even when wiring load in the meantime is small and current 
outputted is small, said false pixel (circuit) comes to send outputted current stably in short time. 
Input into a voltage follower gate voltage in the state where current is flowing into said false 
pixel (circuit) stably, and an output of said voltage follower by connecting with the data line of a 
light-emitting display. Voltage with output current of said current output circuit near voltage in 
the state where it is flowing into a pixel (circuit) in said indicator stably is impressed to a pixel 
(circuit) in said signal wire or said indicator. The above precharge operation can perform load of 
said data line at high speed compared with carrying out charge and discharge by constant 
current. After voltage of a pixel (circuit) in said data line and said indicator is stabilized by 
precharge operation, said false pixel (circuit) is separated from said current output circuit, and 
current is outputted to said data line directly from said current output circuit. In this case, 
charge and discharge of load of said data line by constant current which is an output of said 
current output circuit, or a pixel (circuit) in said indicator, Since precharge has already been 
performed, what is necessary is just to carry out slightly, and it is not influenced by load of said 
signal wire before precharge, voltage of a pixel (circuit) in said indicator, etc. Driving time can be 
shortened. Therefore, it becomes possible stability and to carry out the current drive of the pixel 
(circuit) at high speed and with high precision, without being influenced by performing two steps 
of above drive operation by voltage of wiring load of light-emitting display circles before a drive, 
or load of a pixel (circuit). 

[0060]A semiconductor device for a light-emitting display drive concerning this invention, For 
every output, memorize reference current and said n bit digital / current conversion circuit 

which outputs current of 2 n kind according to n bit digital data One or more preparations, And 
by whether said n bit digital / current conversion circuit perform an output or storage operation 
of current. It has a data selector which performs whether data from n bit data latch and said n 
bit data latch is transmitted to said n bit digital / current conversion circuit, and has a shift 
register for current memory which outputs a scanning signal which synchronized with operation 
which memorizes said reference current as the whole device further. Said semiconductor device 
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for a light-emitting display drive has said precharge circuit for every output again. Said 
semiconductor device for a light-emitting display drive is provided with n bit data register which 
holds n bit digital data which is inputted from the outside, and which is inputted synchronizing 
with a scanning signal of a shift register for data-hold for every output, and is provided with said 
shift register for data-hold as the whole device. By what it has further an output selector circuit 
connectable [ in one horizontal period / an output of said n bit digital / current circuit, or said 
precharge circuit ] with two or more data lines of a light-emitting display one by one according 
to selector signals for. Said semiconductor device for a light-emitting display drive can drive a 
light-emitting display by less circuit structure. 

[0061]One chip may be accumulated with a circuit which generates said reference current. A 
transistor may comprise a thin film transistor. 

[0062]It has one which was accumulated by one chip with a circuit which a light-emitting display 
concerning this invention is formed in the same substrate as said light emitting device, and 
generates said reference current of the above-mentioned semiconductor devices for a light- 
emitting display drive. 

[0063]When said light emitting device and a semiconductor device for a light-emitting display 
drive are especially formed in the same substrate, since dummy load (circuit) in said precharge 
circuit can be constituted from same size as load (circuit) in a pixel of a display, and shape, it 
can make accuracy of precharge voltage obtained high. At this time, the driving method which 
combined above-mentioned precharge operation and current output operation can be driven 
more to stability, a high speed, and high degree of accuracy. 

[0064]A semiconductor device for a light-emitting display drive and a light-emitting display of 
this invention are applicable also to a semiconductor device and a current load device for driving 
a more common current load device and a current load device which comprise a current load 
device instead of as above-mentioned. [ a light emitting device ] 
[0065] 

[Embodiment of the Invention]The semiconductor device for light-emitting displays is taken for 
an example like ****, and the semiconductor device for current load devices concerning the 
example of this invention is concretely explained with reference to an attached drawing. In 
attaching and showing an underbar and a number when an order is set up by the same 
component, and observing separately, it shows the following explanation, without attaching an 
underbar and a number. 

[0066] Drawing 1 is a block diagram showing the composition of the semiconductor device for 
light-emitting displays concerning the 1st example of this invention. Digital one / current (D/I) 
converter 210 is formed in the 1st example, The shift register which comprised the n flip-flops 
(F/F) 290J thru/or 290_n provided in this D/I converter 210 every 1 output D/I converters 230 
for the number of outputs to a light-emitting display (3xn) and three outputs is provided. Start 
signal 1ST for the timing control which memorizes current, the clock signal ICL, and the inversion 
signal ICLB of this clock signal ICL are inputted into a shift register. The digital image data DO 
thru/or D2 of each output is inputted into the 1 output D/I converter 230, and either the 
reference current IR0 thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it 
according to the luminescent color assigned to it. Reference current is the current value whose 
luminescent color suited to red and the current-luminance property of each blue and green light 
emitting device, current value irof reference current IR00 — the luminescent color — a red light 
emitting device — corresponding to eyes 1 gradation — current value irof reference current 
IR1 1 — the luminescent color — a red light emitting device — corresponding to eyes 2 
gradation — current value irof reference current IR22 — the luminescent color — red — it 
corresponds to eyes 4 gradation, the same — 1 gradation whose luminescent color of the 
current value of the reference current IG0 thru/or IG2 is green respectively — eyes and 2 
gradation — eyes — corresponding to eyes 4 gradation — 1 gradation of blue [ reference 
current / IB0 thru/or IB2 / luminescent color ] respectively — eyes and 2 gradation — eyes — 
it corresponds to eyes 4 gradation. The one RGB D/I converter 220 comprises the three 1 
output D/I converters 230 into which signal municipal solid waste outputted from one F/F290 
and this F/F290 is inputted. 
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[0067] Drawing 2 is a block diagram showing the composition of the 1 output D/I converter 230. 
The 1 output D/I converter 230 comprises the three 1-bit D/I converters 231. In these 1-bit D/I 
converters 231, respectively The image data DO and the combination of the reference current 10, 
Either of the combination of the combination of the image data D1 and the reference current 11, 
the image data D2, and the reference current 12 is inputted, and signal municipal solid waste 
which is an output signal of F/F is inputted. The reference current 10 thru/or 12 corresponds to 
the combination of the reference current IRO thru/or IR2, the combination of the reference 
current IGO thru/or IG2, or combination of the reference current IBO thru/or IB2. That is, in the 
1 output D/I converter 230 for a red (R) display, the reference current supplied to the 1-bit D/I 
converter 231 into which the digital gradation data DO is inputted is reference current IRO 
corresponding to the luminosity of eyes 1 gradation of the light emitting device for red displays. 
The reference current supplied to the 1-bit D/I converter 231 into which the digital gradation 
data D1 is inputted, It is reference current IR1 corresponding to the luminosity of eyes 2 
gradation of the light emitting device for red displays, and the reference current supplied to the 
1-bit D/I converter 231 into which the digital gradation data D2 is inputted is reference current 
IR2 corresponding to the luminosity of eyes 4 gradation of the light emitting device for red 
displays. However, since the current-luminance property of a light emitting device has 
proportionality, the relation between ir1=2xir0 and ir2=4xir0 is realized. Similarly it is the 1-bit 
D/I converter 231 provided in the object for the green (G) display, or the 1 output D/I converter 
230 for a blue (B) display, Reference current IGO or IBO, reference current IG1 or IB 1 , reference 
current IG2, or IB2 are inputted into that into which the gradation data DO, D1, and D2 are 
inputted, respectively. 

[0068] Drawing 3 is a block diagram showing the composition of the 1-bit D/I converter 231. The 
transistor N channel thin film transistor (TFT) T1 , the switches SW1 thru/or SW3, and the 
capacitative element C1 for current memory / output are provided in the 1-bit D/I converter 
231. It is connected to the drain of TFTT1 and switch SW1 is controlled by gradation data D*. 
The output current lout is outputted from the other end of switch SW1. It is connected between 
the point of contact with the switches SW1 and TFTT1, and the end of the capacitative element 
C1 and the gate of TFTT1, and switch SW2 is controlled by signal municipal solid waste. One end 
of switch SW3 is connected to the signal wire in which reference current I* is supplied, it is 
connected between the point of contact with the switches SW1 and TFTT1, and one end of the 
capacitative element C1, and the other end is controlled by signal municipal solid waste. 
Although the sauce of TFTT1 and the other end of the capacitative element C1 are grounded, 
for example, when there is no operation top problem, voltage higher than ground voltage GND 
may be supplied. Gradation data D* and reference current I* are equivalent to either the 
gradation data DO and the reference current 10, the gradation data D1 and the reference current 
11, the gradation data D2 and the reference current 12. 

[0069]Next, operation of the semiconductor device for light-emitting displays concerning the 1st 
example constituted as mentioned above is explained. Drawing 4 is a timing chart which shows 
operation of the semiconductor device for light-emitting displays concerning the 1st example of 
this invention. Y_1 in drawing 4 , and Y_2, respectively The 1st line of the vertical scanning circuit 
300 (refer to drawing 35 ), The output signal of the 2nd line is shown and D0 t D1, and D2 show 
triplet digital image data (gradation data), lout shows the output signal of the 1 output D/I 
converter 230, and 1ST shows the start signal of the shift register which comprises the n flip- 
flops 290, ICL shows the clock signal of a shift register and municipal solid wastej and municipal 
solid waste_2 show the output signal of the 1st step of a shift register, and the 2nd step, 
respectively. 

[0070]Since it begins to carry out the vertical scanning of the indicator 400 (refer to drawing 35 ), 
the period until the next vertical scanning starts is made into one frame. One frame comprises a 
current driving period (the 1st operation period) and current storage duration (the 2nd operation 
period). 

[0071]First, current storage duration (the 2nd operation period) is explained. In current storage 
duration, the 1-bit each D/I converter 231 memorizes the reference current supplied to each 
from the reference current source. Here, in this period, all the digital gradation data is made into 
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a low level, and switch SW1 of the 1-bit D/I converter 231 is off. 

[0072]With the start of current storage duration, a pulse signal is inputted into F/F 290_1 of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290_1. If output signal municipal solid waste_1 of 
F/F 290_1 of the 1st step becomes high-level, the switches SW2 and SW3 of the 1-bit each D/I 
converter 231 provided in the 1 output D/I converter 230 into which this output signal municipal 
solid waste_1 is inputted will serve as one. If the switches SW2 and SW3 are turned on, since 
between the gate drain short-circuits, TFTT1 for current memory / output in the 1-bit D/I 
converter 231 will operate in a saturation region. And where this operation is stabilized, 
according to the current capability of TFTT1 , the gate voltage is set up so that the reference 
current from a reference current source may flow between the drain sauce of TFTT1. 
[0073]If signal municipal solid waste_1 is set to a low level and output signal municipal solid 
waste_2 of F/F of the 2nd step becomes high-level after being in a stable state, the switches 
SW2 and SW3 of the 1-bit each D/I converter 231 in the RGB D/I converter 220 in which F/F 
290_1 was formed will be come by off. At this time, the gate voltage of TFTT1 in the RGBD/I 
converter 220 in which F/F 290_1 was formed is held at the voltage that reference current flows 
by the capacitative element C1. As a result, it is not concerned with each current capability, but 
reference current is memorized by TFTT1. Such a signal municipal solid waste makes a high- 
level period 3 output-current storage duration in the RGB D/I converter 220. On the other hand, 
each switches SW2 and SW3 in the RGB D/I converter 220 in which F/F of the 2nd step was 
provided serve as one, and in the state where it was stabilized. It operates in a saturation region 
so that reference current may flow between the drain sauce of TFTT1, and according to the 
current capability of TFTT1, gate voltage is set up so that the reference current may flow. 
[0074]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220, and reference current is memorized by all the 1 output D/I 
converters 230. 

[0075]Next, a current driving period (the 1st operation period) is explained. In the current driving 
period, the vertical scanning circuit 300 chooses the control line (scanning line) of one line at a 
time. The scanning pulse YJ which is the 1st line and 2nd-line output, and Y_2 are shown in 
drawing 4 . 

[0076]If the scanning pulse Y.I becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230 for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
low level (D), ON and OFF of switch SW1 in the 1-bit D/I converter 231 will be controlled, and 
the current memorized by TFTT1 in the current driving period of the last frame will be outputted. 
The relation between the input digital gradation data DO thru/or D2 and gradation (output 
current value) is shown in the following table 1. 
[0077] 
[Table 1] 
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[0078]As shown in Table 1, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since gate voltage is set up so that current equivalent to a 
reference current source may flow according to the current capability of TFTT1 by current 
storage duration (the 2nd operation period), and current is outputted using the TFTT1 [ same ], 
Regardless of dispersion in current capability, dispersion in output current is small and high 
accuracy is obtained. 

[0079]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switches SW2 and SW3 are still OFF always. 

[0080]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[0081]According to such 1st example, current can be supplied in a high speed and high accuracy 
to the light-emitting display which has P channel TFT as shown in drawing 38 (a). 
[0082]Next, the 2nd example of this invention is described. The 2nd example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 5 is a block diagram showing the composition of the 
1-bit D/I converter in the 2nd example of this invention. 

[0083]Instead of N channel TFTT1 in the 1st example, P channel TFTT2 is provided in the 1-bit 
D/I converter 231a in the 2nd example, and the power supply potential VD is supplied to the end 
of the sauce and the capacitative element C1. The voltage VD is comparable as the voltage VEL, 
or is low voltage, and let it be a level which does not have a problem in operation. 
[0084]The 1st example can be applied when the transistor which sends the current of a pixel 
circuit as shown in drawing 38 (a) is P channel TFT, but the 2nd example is applicable to N 
channel TFT as shown in drawing 38 (b). That is, when TFT in a pixel circuit is P channel TFT, 
the source voltage is the voltage VEL, but when it is considered as N channel TFT, it is 
necessary to set the source voltage to ground level GND, and this example can respond to this. 
[0085]Except for operation of the 2nd example changing the polarity of output current, it is the 
same as that of the 1 st example, and the same effect is acquired. 
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[0086]Next, the 3rd example of this invention is described. The 3rd example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 6 is a block diagram showing the composition of the 
1-bit D/I converter in the 3rd example of this invention. 

[0087]In the 1-bit D/I converter 231b in the 3rd example, not earth-potentials GND but suitable 
stable voltage VB is supplied to the end of the capacitative element C1. 

[0088]Operation of the 3rd example is the same as that of the 1st example, and the same effect 
is acquired. The voltage by which this is supplied to the capacitative element C1 shows that 
what kind of voltage may be sufficient, if stabilized. 

[0089]Next, the 4th example of this invention is described. The 4th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 7 is a block diagram showing the composition of the 
1-bit D/I converter in the 4th example of this invention. 

[0090]In the 1-bit D/I converter 231c in the 4th example, not earth-potentials GND but suitable 
stable voltage VB is supplied to the end of the capacitative element C1 like the 3rd example. 
Like the 2nd example, P channel TFTT2 is provided instead of N channel TFTT1 in the 1st 
example, and the power supply potential VD is supplied to the end of the sauce and the 
capacitative element C1. 

[0091]Thus, the 4th example is what applied the 3rd example to the 2nd example, and like the 
3rd example, the voltage supplied to the capacitative element C1 shows that what kind of 
voltage may be sufficient, if stabilized. 

[0092]Next, the 5th example of this invention is described. The 5th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 8 is a block diagram showing the composition of the 
1-bit D/I converter in the 5th example of this invention. 

[0093]Instead of the switches SW1 thru/or SW3 in the 1st example, the N channel transistors 
T1 1 thru/or T13 are formed in the 1-bit D/I converter 23 1d in the 5th example, respectively. 
[0094]Also by such 5th example, based on the timing chart shown in drawing 4 , the same 
operation as the 1st example is performed, and the same effect is acquired. P channel transistor 
can also be used instead of the N channel transistors T1 1 thru/or T13. In this case, the timing 
chart should just reverse what shows drawing 4 the output signal of F/F. 
[0095]Next, the 6th example of this invention is described. The 6th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 9 is a block diagram showing the composition of the 
1-bit D/I converter in the 6th example of this invention. 

[0096]Instead of the switches SW1 thru/or SW3 in the 2nd example, the N channel transistors 
T1 1 thru/or T13 are formed in the 1-bit D/I converter 23 1e in the 6th example, respectively. 
[0097]Also by such 6th example, based on the timing chart shown in drawing 4 , the same 
operation as the 2nd example is performed, and the same effect is acquired. P channel transistor 
can also be used instead of the N channel transistors T1 1 thru/or T13. In this case, the timing 
chart should just reverse what shows drawing 4 t he output signal of F/F. 
[0098]Next, the 7th example of this invention is described. The 7th example is applied to the 
pixel circuit shown, for example in drawing 38 (a). Drawing 10 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 7th example 
of this invention. 

[0099]The D/I converter 210a is formed in the 7th example, and to this D/I converter 210a. The 
shift register which comprised n flip-flop (F/F) 290a_1 thru/or 290 a_n which were provided 
every 1 output D/I converters 230a for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current memory 
timing signal IT are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230a, and either the reference current IR0 
thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220a comprises the three 1 output 
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D/I converters 230a into which the signals municipal solid wastel and municipal solid waste2 
outputted from one F/F 290a and this F/F 290a are inputted. 

rOIOOl Drawing 1 1 is a block diagram showing the composition of the 1 output D/I converter 
230a. The 1 output D/I converter 230a comprises the three 1-bit D/I converters 231f. In these 
1-bit D/I converters 231f. Either of the combination of the combination of the combination of 
the image data DO and the reference current 10, the image data D1 t and the reference current 11, 
the image data D2 t and the reference current 12 is inputted, respectively, and the signals 
municipal solid wastel and municipal solid waste2 which are output signals of F/F are inputted. 
r0101] Drawing 12 is a block diagram showing the composition of the 1-bit D/I converter 23 1f. 
Transistor N channelTFTTI , the N channel transistors T1 1 thru/or T13, and the capacitative 
element C1 for current memory / output are provided in the 1-bit D/I converter 231f like the 
5th example. Gradation data DO and signal municipal solid waste2 and signal municipal solid 
wastel are inputted into the gate of the transistor T1 1, T12, and T13, respectively, and each 
transistor is controlled by these signals. 

[0102]Next, operation of the semiconductor device for light-emitting displays concerning the 7th 
example constituted as mentioned above is explained. Drawing 13 is a timing chart which shows 
operation of the semiconductor device for light-emitting displays concerning the 7th example of 
this invention. 

[0103]In this example, as shown in drawing 13 , in current storage duration, signal municipal solid 
wastel changes like signal municipal solid waste in the 1st example. Current memory timing 
signal IT rises synchronizing with the standup of one of signal municipal solid wastel, and falls 
from the signal municipal solid wastel to early timing. And signal municipal solid waste2 rises to 
the same timing as signal municipal solid wastel, and it falls synchronizing with falling of current 
memory timing signal IT. Let the period when signal municipal solid waste2 has risen be 3 
output-current storage duration in the RGB D/I converter 220a. 

[0104]In such 7th example, only the transistor T12 turns off the 1-bit D/I converter 231f at the 
time of the end of 3 output-current storage duration, and the transistor T13 turns it off after 
that. Therefore, the gate voltage of TFTT1 in the state where reference current is stably sent 
between drain sauce is not influenced by the noise at the time of the transistor T13 turning off, 
but is held more correctly. For this reason, this example can supply still higher-precision current 
as compared with the 5th example. 

[0105]Next, the 8th example of this invention is described. The 8th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 7th example, for 
example, is shown in drawing 38 (b). Drawing 14 is a block diagram showing the composition of 
the 1-bit D/I converter in the 8th example of this invention. 

[0106]P channel TFTT2 is provided for N channel TFTT1 in the 7th example in the 1-bit D/I 
converter 231 g in the 8th example instead, and the power supply potential VD is supplied to the 
end of the sauce and the capacitative element CI. 

[0107]Except for operation of the 8th example changing the polarity of output current, it is the 
same as that of the 7th example, and the same effect is acquired. For example, still higher- 
precision current can be supplied as compared with the 6th example. 

[0108]Next, the 9th example of this invention is described. The 9th example is applied to the 
pixel circuit shown, for example in drawin g 38 (a). Drawing 15 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 9th example 
of this invention. 

[0109]The D/I converter 210b is formed in the 9th example, and to this D/I converter 210b. The 
shift register which comprised n flip-flop (F/F) 290bJ thru/or 290 b_n which were provided 
every 1 output D/I converters 230b for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current memory 
timing signal IT are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230b, and either the reference current IR0 
thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220b comprises the three 1 output 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 1/28/2008 



JP,2003-195812,A [DETAILED DESCRIPTION] 



Page 17 of 28 



D/I converters 230b into which signal municipal solid waste 1 outputted from one F/F 290b and 
this F/F 290b, municipal solid waste2, and municipal solid waste2B are inputted. Signal municipal 
solid waste2B is an inversion signal of signal municipal solid waste2. 

1*01 10] Drawing 16 is a block diagram showing the composition of the 1 output D/I converter 
230b. The 1 output D/I converter 230b comprises the three 1-bit D/I converters 231 h. In these 
1-bit D/I converters 231 h. Either of the combination of the combination of the combination of 
the image data DO and the reference current 10, the image data D1, and the reference current 11, 
the image data D2, and the reference current 12 is inputted, respectively, and signal municipal 
solid waste! which is an output signal of F/F, municipal solid waste2, and municipal solid 
waste2B are inputted. 

[01 1 1] Drawing 17 is a block diagram showing the composition of the 1-bit D/I converter 231 h. 
Transistor N channelTFTTI , the N channel transistors T1 1 thru/or T13, and the capacitative 
element C1 for current memory / output are provided in the 1-bit D/I converter 231 h like the 
7th example. Gradation data DO and signal municipal solid waste2 and signal municipal solid 
wastel are inputted into the gate of the transistor T11, T12, and T13, respectively, and each 
transistor is controlled by these signals. In this example, the N channel transistor T14 is 
connected between the N channel transistor T12 and the end of the capacitative element C1. 
The sauce and the drain of the N channel transistor 14 are short-circuited mutually, and signal 
municipal solid waste2B is inputted into the gate. And the gate of TFTT1 is connected to the 
point of contact of the drain of the N channel transistor 14, and the end of the capacitative 
element C1. The transistor length L of the transistor T14 and the product with the transistor 
width W are the halves of the transistor length L of the transistor T1 2, and a product with the 
transistor width W. 

[01 12]The semiconductor device for light-emitting displays concerning the 9th example 
constituted in this way operates like the 7th example based on the timing chart shown in drawing 
13 . However, the waveform of signal municipal solid waste2B reverses the waveform of signal 
municipal solid waste2. 

[01 13]Therefore, while the transistor T12 turns off the 1-bit D/I converter 231 h at the time of 
the end of 3 output-current storage duration, and the transistor T13 turns it off later than this. 
[ the converter ] [ the transistor T14 ] For this reason, the gate voltage of TFTT1 in the state 
where reference current is stably sent between drain sauce, Movement of the electric charge 
produced when it is not influenced by the noise at the time of the transistor T1 3 turning off and 
the transistor T12 turns off is also absorbed by one of the transistor T14, and is held much more 
correctly. Thus, this example can supply still higher-precision current as compared with the 7th 
example. 

[0114]Next, the 10th example of this invention is described. The 10th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 9th example, for 
example, is shown in drawing 38 (b). Drawing 18 is a block diagram showing the composition of 
the 1-bit D/I converter in the 10th example of this invention. 

[01 15]P channel TFTT2 is provided for N channel TFTT1 in the 9th example in the 1-bit D/I 
converter 231 i in the 10th example instead, and the power supply potential VD is supplied to the 
end of the sauce and the capacitative element C1. 

[01 16]Except for operation of the 10th example changing the polarity of output current, it is the 
same as that of the 9th example, and the same effect is acquired. For example, still higher- 
precision current can be supplied as compared with the 8th example. 

[01 17]Next, the 11th example of this invention is described. The 1 1th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 30 is a block diagram showing the composition of 
the 1-bit D/I converter in the 1 1th example of this invention. 

[01 18]In the 1-bit D/I converter 23 1 j in the 1 1th example, it is not connected to the point of 
contact of the switches SW1 and TFT1 , and the gate of TFTT1 , but the both ends of SW2 are 
connected with the signal wire in which reference current I* is supplied at the gate of TFTT1, 
respectively. 

[01 1 9]Operation of the 11th example is the same as that of the 1st example, and the same 
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effect is acquired. The 2nd to the 1st example is performed and a change like the 10th example 
can be made. 

[0120]Next, the 12th example of this invention is described. The 12th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 31 is a block diagram showing the composition of 
the 1-bit D/I converter in the 12th example of this invention. 

[01 21]In the 1-bit D/I converter 231k in the 12th example, TFTT15 is added between TFTT1 and 
line GND and voltage VS1 [ suitable ] is impressed to the gate of TFT15. 
[0122]Operation of the 12th example is the same as that of the 1st example, and the same 
effect is acquired. Since cascode connection of the TFTT15 and TFTT1 which were added is 
made, flattening of the drain voltage dependency of the drain current in the saturation region of 
TFT1 is carried out, and an example becomes possible [ raising the accuracy of the output 
current lout ]. The 2nd [ as opposed to the 1st example for being carried out ] is performed, and 
this example can make a change like the 10th example. 

[0123]Next, the 13th example of this invention is described. The 1 1th example is applied to the 
pixel circuit shown, for example in drawing 38 (a), and when current capability dispersion of a 
proximity region is small, it can be used. Drawing 19 is a block diagram showing the composition 
of the semiconductor device for light-emitting displays concerning the 13th example of this 
invention. 

[0124]The D/I converter 210c is formed in the 13th example, and to this D/I converter 210c. 
The shift register which comprised the n flip-flops (F/F) 290_1 thru/or 290_n provided every the 
1 output D/I converter 230c for the number of outputs to a light-emitting display (3xn) and 3 
outputs is provided. Start signal 1ST for the timing control which memorizes current, the clock 
signal ICL, and the inversion signal ICLB of this clock signal ICL are inputted into a shift register. 
The digital image data DO thru/or D2 of each output is inputted into the 1 output D/I converter 
230c, and IBreference current IR2 for referring to it, IG2, or 2 is inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220c comprises the three 1 output 
D/I converters 230c into which signal municipal solid waste outputted from one F/F290 and this 
F/F290 is inputted. 

[0125]The luminescent color has doubled the current value of reference current with red and 
each blue and green current luminance property, current value irof reference current IR22 — the 
luminescent color — red — it corresponds to eyes 4 gradation and current value igof reference 
current IG22 has the green luminescent color — corresponding to eyes 4 gradation — current 
value ibof reference current IB22 — the luminescent color — blue — eyes are supported 4 
gradation. That is, the reference current supplied to the 1 output D/I converter 230c for a red 
(R) display is reference current IR2 corresponding to the luminosity of eyes 4 gradation of the 
light emitting device for red displays. However, since the current-luminance property of a light 
emitting device has proportionality, it will be set to ir2=4xir0 if the current value corresponding 
to eyes is set to irO 1 gradation. Similarly, reference current IG2 or IB2 are inputted into the 
object for the green (G) display, or the 1 output D/I converter 230c for a blue (B) display, 
respectively. Therefore, in this example, the minimum of the reference current inputted will be 4 
times the 1 st example. The reason for having made reference current correspond to eyes 4 
gradation, It is because the current capability of N channel TFTT23 which memorizes the current 
provided in the 1 output D/I converter 230c like the after-mentioned, and the current capability 
of N channel TFTT22 which outputs the current which is equivalent to eyes 4 gradation were 
designed become equal. 

[0126] Drawin g 20 is a block diagram showing the composition of the 1 output D/I converter 
230c. Switch SW23a by which it is controlled by signal municipal solid waste, and reference 
current I* is supplied to the end is provided in the 1 output D/I converter 230c. Common 
connection of the drain and gate of N channel TFTT23 is carried out to the other end of the 
switch 23a. The sauce of TFTT23 is grounded. One end of switch SW23b controlled by signal 
municipal solid waste is connected to the drain and gate of N channel TFTT23, and common 
connection of the gate of N channels TFTT20 thru/or T22 and the one end of the capacitative 
element C2 is carried out to the other end at them. The sauce of TFTT20 thru/or T22 and the 
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other end of the capacitative element C2 are grounded. The gradation data DO, D1, switch SW20 
that are controlled by D2, SW21, and SW22 are connected to the drain of TFTT20, T21, and T22, 
respectively, and common connection of the other end of these switches SW20 thru/or SW22 is 
carried out. The output current lout is outputted from this common node. The current capability 
ratio of TFTT20, T21, and T22 is 1:2:4. The current capability of TFTT22 and the current 
capability of TFTT23 are designed become the same mutually. When there is no operation top 
problem, voltage higher than earth-potentials GND instead of earth-potentials GND may be 
supplied to the sauce of TFTT20 thru/or T23, and the end of the capacitative element C2. For 
example, it may be connected to the signal wire in which only the capacitative elements C2 
differ. 

[0127]The semiconductor device for light-emitting displays concerning the 13th example 
constituted in this way operates like the 1st example based on the timing chart shown in drawin g 
4. 

[0128]ln the current storage duration (the 2nd operation period) in the 13th example, the one 
output each D/I converter 230c memorizes the reference current (either IR2, IG2 or IB2) 
supplied to each from the reference current source. Here, in this period, all the digital gradation 
data is made into a low level, and the switches SW20 thru/or SW22 of the 1 output D/I 
converter 230c are off. 

[0129]With the start of current storage duration, a pulse signal is inputted into F/F 290_1 of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290_1. If output signal municipal solid wastej of 
F/F 290J of the 1st step becomes high-level, switch SW23a and SW23b which are provided in 
the 1 output D/I converter 230c in the RGB D/I converter 220c in which this F/F 290.1 is 
formed will become one. If switch SW23a and SW23b become one, since between the gate drain 
short-circuits, TFTT23 for current memory of the 1 output D/I converter 230c will operate in a 
saturation region. Then, if it will be in a stable state, according to the current capability of 
TFTT23, the gate voltage will be set up so that the reference current from a reference current 
source may flow between the drain sauce of TFTT23. 

[0130]After being in a stable state, signal municipal solid wastej is set to a low level, and. If 
output signal municipal solid waste_2 of F/F of the 2nd step becomes high-level, switch SW23a 
and SW23b of the 1 output D/I converter 230c in the RGB D/I converter 220c in which F/F 
290J was formed will be come by off. At this time, the voltage that TFTT23 sends reference 
current is held by the capacitative element C2 of the 1 output D/I converter 230c in the RGB 
D/I converter 220c in which F/F 290_1 was formed. Since the end of the capacitative element 
C2 is connected to the gate for [ TFTT20 thru/or T22 ] an output, the objects TFTT20 thru/or 
T22 for an output, Corresponding to each current capability ratio to TFTT23, the current 
corresponding to eyes, the current corresponding to eyes 2 gradation, and the current 
corresponding to eyes 4 gradation can be sent 1 gradation, respectively. Such a signal municipal 
solid waste makes a high-level period 3 output-current storage duration in the RGB D/I 
converter 220c. On the other hand, switch SW23a and SW23b in the RGB D/I converter 220c in 
which F/F of the 2nd step was provided become one, and in the state where it was stabilized. It 
operates in a saturation region so that reference current may flow between the drain sauce of 
TFTT23, and according to the current capability of TFTT23, gate voltage is set up so that the 
reference current may flow. 

[01 31]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220c, and reference current is memorized by all the 1 output D/I 
converters 230c. 

[0132]In the current driving period (the 1st operation period), the vertical scanning circuit 300 
chooses the control line of one line at a time. 

[01 33]If the scanning pulse YJ becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230c for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
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low level (U), ON and OFF of the switches SW20 thru/or SW22 will be controlled, The current 
memorized in the current driving period of the last frame is outputted according to the current 
capability of every TFTT20 thru/or T22. As a result, gray scale representation as shown in Table 
1 becomes possible. Therefore, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since reference current is memorized according to dispersion in 
current capability by current storage duration (the 2nd operation period) and dispersion in 
current capability is small in a proximity region, regardless of current capability dispersion in a 
big field, current dispersion is small and high accuracy is obtained. 

[0134]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switch SW23a and SW23b are still OFF always. 

[0135]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[01 36] According to such 13th example, since reference current is 4 times the minimum value of 
the reference current in the 1st example, the charge and discharge of the load of the wiring 
which sends reference current can be performed at high speed, and it can be quickly made a 
stable state. Therefore, since current storage duration can be shortened and a current driving 
period can be lengthened, still higher-precision current can be supplied to the pixel in an 
indicator. 

[0137]Like the 2nd thru/or the 12th example to the 13th example, In composition as a pixel 
circuit shows drawing 38 (b), the polarity of a transistor may be changed, A transistor may be 
used as a switch and output current accuracy may be raised by adding shifting mutually the 
timing of OFF of switch SW23a and SW23b, and a transistor. The minimum value of reference 
current can be enlarged more by making current capability of TFTT23 larger than the current 
capability of TFTT22, for example. In this case, since current storage duration can be shortened 
and a current driving period can be lengthened, charge and discharge time, such as load which 
wiring to the pixel in an indicator has, can be secured now for a long time, and the current of still 
higher accuracy can be supplied to a pixel. 

[0138]Next, the 14th example of this invention is described. The 14th example is applied to the 
pixel circuit which changes the composition of the 1 output D/I converter in the 13th example, 
for example, is shown in drawing 38 (a), and when current capability dispersion of a proximity 
region is a little small, it can be used. Drawing 21 is a block diagram showing the composition of 
the 1-bit D/I converter in the 14th example of this invention. 

[0139]In the 1 output D/I converter 230d in the 14th example, TFTT23 is not provided but the 
end of switch SW23a is connected to the drain of TFTT22. Switch SW23b is connected between 
the drain of TFTT22, and sauce. 

[01 40] Like the 13th example, the current value of reference current, the luminescent color has 
doubled with red and each blue and green current luminance property — current value irof 
reference current IR22 — the luminescent color — red — it corresponds to eyes 4 gradation 
and current value igof reference current IG22 has the green luminescent color — corresponding 
to eyes 4 gradation — current value ibof reference current IB22 — the luminescent color — 
blue — eyes are supported 4 gradation. That is, the reference current supplied to the 1 output 
D/I converter 230d for a red (R) display is reference current IR2 corresponding to the luminosity 
of eyes 4 gradation of the light emitting device for red displays. However, since the current- 
luminance property of a light emitting device has proportionality, it will be set to ir2=4xir0 if the 
current value corresponding to eyes is set to irO 1 gradation. Similarly, reference current IG2 or 
IB2 are inputted into the object for the green (G) display, or the 1 output D/I converter 230c for 
a blue (B) display, respectively. Therefore, in this example, the minimum of the reference current 
inputted will be 4 times the 1st example. The reason for having made reference current 
correspond to eyes 4 gradation is because the current capability of TFTT20 for an output of the 
1 output D/I converter 230d and T21 and the current capability of TFTT22 which memorizes and 
outputs current were designed like the after-mentioned so that it might be set to 1:2:4. 
[0141]The semiconductor device for light-emitting displays concerning the 14th example 
constituted in this way as well as the 1st example operates based on the timing chart shown in 
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drawing 4 . 

[0142]In the current storage duration (the 2nd operation period) in the 14th example, the one 
output each D/I converter 230d memorizes the reference current (either IR2, IG2 or IB2) 
supplied to each from the reference current source. Here, in this period, all the digital gradation 
data is made into a low level, and the switches SW20 thru/or SW22 of the 1 output D/I 
converter 230d are off. 

[0143]With the start of current storage duration, a pulse signal is inputted into F/F 290J of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290J. If output signal municipal solid wastej of 
F/F 290_1 of the 1st step becomes high-level, switch SW23a and SW23b which are provided in 
the 1 output D/I converter 230d in the RGB D/I converter 220c in which this F/F 290_1 is 
formed will become one. If switch SW23a and SW23b become one, since between the gate drain 
short-circuits, TFTT22 for current memory / output of the 1 output D/I converter 230d will 
operate in a saturation region. Then, if it will be in a stable state, according to the current 
capability of TFTT22, the gate voltage will be set up so that the reference current from a 
reference current source may flow between the drain sauce of TFTT22. 

[0144]After being in a stable state, signal municipal solid waste_1 is set to a low level, and. If 
output signal municipal solid waste_2 of F/F of the 2nd step becomes high-level, switch SW23a 
and SW23b which are the 1 output D/I converters 230d in the RGB D/I converter 220c in which 
F/F 290_1 was formed will be come by off. At this time, the voltage that TFTT22 sends 
reference current is held by the capacitative element C2 which is the 1 output D/I converter 
230d in the RGB D/I converter 220c in which F/F 290.1 was formed. Since the end of the 
capacitative element C2 is connected to the gate for [ TFTT20 and T21 ] an output, the objects 
TFTT20 thru/or T22 for an output can send the current corresponding to eyes, the current 
corresponding to eyes 2 gradation, and the current corresponding to eyes 4 gradation 1 
gradation corresponding to each current capability ratio. Such a signal municipal solid waste 
makes a high-level period 3 output-current storage duration in the RGBD/I converter 220c. On 
the other hand, switch SW23a and SW23b in the RGB D/I converter 220c in which F/F of the 
2nd step was provided become one, and in the state where it was stabilized. It operates in a 
saturation region so that reference current may flow between the drain sauce of TFTT22, and 
according to the current capability of TFTT22, gate voltage is set up so that the reference 
current may flow. 

[0145]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220c, and reference current is memorized by all the 1 output D/I 
converters 230d. 

[0146]In the current driving period (the 1st operation period), the vertical scanning circuit 300 
chooses the control line of one line at a time. 

[01 47]If the scanning pulse Y.I becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230d for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
low level (D), ON and OFF of the switches SW20 thru/or SW22 will be controlled, The current 
memorized in the current driving period of the last frame is outputted according to the current 
capability of every TFTT20 thru/or T22. As a result, gray scale representation as shown in Table 
1 becomes possible. Therefore, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since the reference current corresponding to eyes is memorized 
according to TFTT2 current-capability dispersion 4 gradation by current storage duration (the 
2nd operation period) and the current corresponding to eyes is outputted 4 gradation in TFTT22, 
the current of accuracy high as current corresponding to eyes 4 gradation can be outputted. 
Although the current outputted in TFTT20 and T21 is eyes and a thing corresponding to eyes 2 
gradation 1 gradation, respectively, these current values are below half of the current of eyes 4 
gradation, and even if it changes a current value with current capability dispersion, if it compares 
with the case where eyes vary 4 gradation, it is small [ the influence ]. Therefore, even when 



http ://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww. . . 1 /28/2008 



JP,2003-195812,A [DETAILED DESCRIPTION] 



Page 22 of 28 



some current dispersion is in a proximity region, high-precision current can be supplied. 
[0148]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switch SW23a and SW23b are still OFF always. 

[0149]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[0150]According to such 14th example, since reference current is 4 times the minimum value of 
the reference current in the 1st example, the charge and discharge of the load of the wiring 
which sends reference current can be performed at high speed, and it can be quickly made a 
stable state. Therefore, since current storage duration can be shortened and a current driving 
period can be lengthened, it is possible to secure charge and discharge time, such as load which 
wiring to the pixel in an indicator has, for a long time. For this reason, the current of still higher 
accuracy can be supplied to a pixel. 

[0151]Like the 2nd thru/or the 10th example to the 14th example, In composition as a pixel 
circuit shows drawing 38 (b), the polarity of a transistor may be changed, A transistor may be 
used as a switch and output current accuracy may be raised by adding shifting mutually the 
timing of OFF of switch SW23a and SW23b, and a transistor. Only TFTT22 does not use current 
as the transistor memorized and outputted, but it memorizes and is made to output current also 
for TFTT21, and even when a proximity region differs in increasing reference current further, the 
current of higher accuracy can be supplied. For example, in the semiconductor device for light- 
emitting displays of the 13th or 14th example, it becomes possible about the 1-bit D/I 
conversion circuit of the example of the 1st thru/or 12 to raise 1 or the accuracy for two or 
more bits by 1 or adding more than one at the 1 output D/I conversion circuit of the example of 
the 1 3th or 1 4. 

[0152]Next, the 15th example of this invention is described. The 15th example is applied to the 
pixel circuit shown, for example in drawing 38 (a). Drawing 22 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 15th example 
of this invention. 

[0153]The D/I converter 21 Od is formed in the 15th example, and to this D/I converter 21 Od. 
The shift register which comprised n flip-flop (F/F) 290c_1 thru/or 290 c_n which were provided 
every 1 output D/I converters 230e for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current selector- 
signals ISEL1 are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230e, and either the reference current IRO 
thru/or IR2 for referring to it, IGO to IG2, IBO to IB2 are inputted into it according to the 
luminescent color assigned to it. Reference current is the current value whose luminescent color 
suited to red and the current-luminance property of each blue and green light emitting device, 
current value irof reference current IR00 — the luminescent color — a red light emitting device 
— corresponding to eyes 1 gradation — current value irof reference current IR1 1 — the 
luminescent color — a redjight emitting device — corresponding to eyes 2 gradation — current 
value irof reference current IR22 — the luminescent color — red — it corresponds to eyes 4 
gradation, the same — 1 gradation whose luminescent color of the current value of the 
reference current IGO thru/or IG2 is green respectively — eyes and 2 gradation — eyes — 
corresponding to eyes 4 gradation — 1 gradation of blue [ reference current / IBO thru/or IB2 / 
luminescent color ] respectively — eyes and 2 gradation — eyes — it corresponds to eyes 4 
gradation. The current selector signals ISEL1 and ISEL2 are inputted into the 1 output D/I 
converter 230e. The one RGB D/I converter 220d comprises the three 1 output D/I converters 
230e into which the signals MSWA and MSWB outputted from one F/F 290c and this F/F 290c 
are inputted. 

[0154] Drawing 23 is a block diagram showing the composition of the 1 output D/I converter 
230e. The output blocks 240a and 240b and the data creation circuit 232 where the 1 output D/I 
converter 230e is constituted by the three 1-bit D/I converters 231, respectively are provided. 
It is controlled by the current selector signals ISEL1 and ISEL2, respectively, and switch SW31 
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which chooses from which block whether current is outputted among the output blocks 240a and 
240b, and SW32 are provided. The data creation circuit 232 generates the data signal DOA 
thru/or D2A and DOB thru/or D2B based on the digital gradation data DO thru/or D2 and the 
current selector signals ISEL1 and ISEL2 for one output. The data signal DOA thru/or D2A are 
inputted into the output block 240a, and the data signal DOB thru/or D2B are inputted into the 
output block 240-2. The output signal MSWA of F/F 290c is inputted into the output block 240a, 
and the output signal MSWB of F/F 290c is inputted into the output block 240b. The reference 
current 10 thru/or 12 for referring to it is inputted into the output blocks 240a and 240b. Since 
the 1-bit D/I converter 231 has the same composition as the thing of the 1st example and the 
current-luminance property of a light emitting device has proportionality, the relation between 
ir1=2xir0 and ir2=4xir0 is realized. Similarly it is the 1-bit D/I converter 231 provided in the 
object for the green (G) display, or the 1 output D/I converter 230 for a blue (B) display, 
Reference current IG0 or IB0, reference current IG1 or IB1, reference current IG2, or IB2 are 
inputted into that into which the gradation data DO, D1 ? and D2 are inputted, respectively. 
[0155] Drawing 24 is a circuit diagram showing the composition of an example of the data 
creation circuit 232. NAND gate NAND0A thru/or NAND2A which considers current selector- 
signals ISEL1 as one input in the data creation circuit 232, for example. Inverter IV0A which 
reverses these outputs, respectively thru/or IV2A, NAND gate NAND0B which considers current 
selector-signals ISEL2 as one input or NAND2B, inverter IV0B which reverses these outputs, 
respectively, or IV2B is provided. The gradation data DO is further inputted into NAND gate 
NAND0A and NAND0B, the gradation data D1 is further inputted into NAND gate NAND1A and 
NAND1B, and the gradation data D2 is further inputted into NAND gate NAND2A and NAND2B. 
And the data signal DOA thru/or D2A and DOB thru/or D2B are outputted, respectively from 
inverter IV0A thru/or IV2A and IV0B thru/or IV2B. However, this composition is an example, and 
if it can output the same signal, it is very good in other composition. 

[0156]Next, operation of the semiconductor device for light-emitting displays concerning the 
15th example constituted as mentioned above is explained. Drawing 25 is a timing chart which 
shows operation of the semiconductor device for light-emitting displays concerning the 15th 
example of this invention. 

[0157]Since it begins to carry out the vertical scanning of the indicator 400 (refer to drawing 35 ), 
the period until the next vertical scanning starts is made into one frame. In the case of this 
example, two kinds of frames to which one side of the exclusive current selector signals ISEL1 
and ISEL2 becomes high-level mutually appear by turns. 

[0158]First, the 1st frame is explained. In current selector-signals ISEL1, in the 1st frame, high 
level and current selector-signals ISEL2 become a low level. In this case, in the output blocks 
240a and 240b, by the 1 st output block 240a into which the digital image data DA0 thru/or DA2 
is inputted, and current is outputted. [ switch SW1 ] On the other hand, in the 2nd output block 
240b into which digital-image-data DB0 thru/or DB2 are inputted, switch SW2 turns off and 
current is memorized. In details, the 1-bit D/I converter 231 in the output block 240b memorizes 
any one of the reference current IR0 thru/or IR2, IG0 to IG2, IB0 to the IB2 more. However, in 
this frame, digital-gradation-data DB0 thru/or DB2 are in a low level, and switch SW1 of the 1- 
bit D/I converter 231 in the output block 240b has become OFF. 

[0159]Next, the operation which memorizes the current of the output block 240b is explained. 
[0160]With the start of the 1st frame, a pulse signal is inputted into F/F290c_1 of the 1st step 
as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift register which 
comprises n F/F290 begins to operate in the clock signal ICL and the clock inversion signal ICLB 
being inputted into F/F290c_1. If output signal MSWB.of F/F290c_1 of 1st step 1 becomes high- 
level, the switches SW2 and SW3 of the 1-bit each D/I converter 231 of the output block 240b 
provided in the 1 output D/I converter 230e into which this output signal MSWBJ is inputted will 
serve as one. If the switches SW2 and SW3 are turned on, since between the gate drain short- 
circuits, TFTT1 for current memory / output in the 1-bit D/I converter 231 will operate in a 
saturation region. And where this operation is stabilized, according to the current capability of 
TFTT1, the gate voltage is set up so that reference current may flow between the drain sauce of 
TFTT1. 
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[0161]After being in a stable state, signal MSWBJ is set to a low level, and. If output signal 
MSWB_2 of F/F of the 2nd step becomes high-level, the switches SW2 and SW3 in the output 
block 240b provided in the 1 output D/I converter 230e in the RGB D/I converter 220d in which 
F/F 290_1 was formed will serve as OFF. At this time, the gate voltage of TFTT1 of the output 
block 240b in the RGB D/I converter 220d in which F/F 290J was formed is held at the voltage 
that reference current flows by the capacitative element C1. As a result, it is not concerned with 
each current capability, but reference current is memorized by TFTT1. Such a signal municipal 
solid waste makes a high-level period 3 output-current storage duration in the RGB D/I 
converter 220d. On the other hand, the switches SW2 and SW3 of the output block 240b in the 
RGB D/I converter 220d in which F/F of the 2nd step was provided serve as one, and in the 
state where it was stabilized. It operates in a saturation region so that reference current may 
flow between the drain sauce of TFTT1 of the 1-bit D/I converter 231, and according to the 
current capability of TFTT1, gate voltage is set up so that the reference current may flow. 
[0162]In the 1st frame period, the above 3 output-current storage duration is repeated about the 
2nd output block 240b in all the RGBD/I converters 220d, and reference current is memorized 
by the 2nd output block 240b of all the 1 output D/I converters 230e. 

[0163]Next, operation of the 1st output block 240a in the 1st frame is explained. With the 1st 
frame, the vertical scanning circuit 300 chooses the control line of one line at a time. The 
scanning pulse Y_1 which is the 1st line and 2nd-line output, and Y_2 are shown in drawing 25 . 
[0164]If the scanning pulse YJ becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1st output block 240a in the 1 output D/I converter 230e for every output 
synchronizing with this. If the digital gradation data DO thru/or D2 is inputted, according to these 
levels (the high level (H) / low level (O), ON and OFF of switch SW1 in the 1-bit D/I converter 
231 will be controlled, The current memorized by TFTT1 in the current driving period of the last 
frame is outputted, and gray scale representation is performed. 

[0165]As shown in Table 1, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since gate voltage is set up so that current equivalent to a 
reference current source may flow according to the current capability of TFTT1 with the last 
frame, and it is outputting using the TFTT1 [ same ], regardless of current capability dispersion, 
dispersion in output current is small and high accuracy is obtained. 

[0166]On the other hand, in the 1st frame, the output MSWA of a shift register is always a low 
level, and the switches SW2 and SW3 in all the output blocks 240a are still OFF always. 
[0167]In the 2nd following frame, operation of the 1st output block 240a and operation of the 2nd 
output block 240b are replaced by making high-level a low level and current selector-signals 
ISEL2 for current selector-signals ISEL1. As a result, the 1st output block 240a memorizes 
current, and the 2nd output block 240b outputs current. 

[0168]By repeating the above operation every two frames, this example can supply highly precise 
current to a pixel circuit. In this example, since two output blocks are provided in one output, in 
each frame, since current is outputted, one output block is used, and the output block of another 
side can be used in order to memorize current, and does not independently need to provide 
current storage duration. Thereby, all 1 frame periods turn into a current driving period, and it 
becomes possible to secure charge and discharge time, such as load which wiring to the pixel in 
an indicator has, for a long time. Therefore, the current of still higher accuracy can be supplied 
to a pixel. 

[0169]To the 15th example, the 2nd thru/or the 14th example may be applied and the same 
effect can be acquired. 

[0170]The cycle of current memory will not be limited for every frame, and may be every several 
frames. Since the period of current memory becomes long by carrying out the cycle of current 
memory every several frames, current can be memorized in still higher accuracy. However, it is 
needed for the gate voltage corresponding to the current at the time of memory for the change 
below the accuracy called for by leak of a transistor, etc. not to arise. 

[0171]Next, the 16th example of this invention is described. The 16th example establishes a 
precharge circuit in the latter part of a 1 output D/I converter. Drawing 26 is a block diagram 
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showing the composition of the semiconductor device for light-emitting displays concerning the 
1 6th example of this invention. 

[0172]The D/I converter 21 Oe is formed in the 16th example. The D/I converter 21 Oe has the 
same composition as the D/I converter 21 Od in the 16th example except for the point that the 
precharge circuit 250 is established in the latter part of the one output each D/I converter 230e, 
respectively. A precharge signal PC input is carried out in the precharge circuit 250. 
[0173]the period when the precharge circuit 250 is set up by a precharge signal — each output 
**** of the D/I converter 210d — the voltage decided by the output current of the 1 output D/I 
converter is outputted instead of the output current of the 1 output D/I converter 230e. Drawing 
27 is a circuit diagram showing the example of composition of the precharge circuit 250. The N 
channel transistors T31 thru/or T33 and the P channel transistor T34 which are controlled by 
precharge signal PC are provided in the precharge circuit 250. The output current IOUT from the 
1 output D/I converter 230e is inputted into one end of the transistors T31 and T32, and the 
non-inversed input terminal of the dummy load circuit 252 and the operational amplifier 251 is 
connected to the other end of the transistor T31. In the false addition circuit 252, one end of the 
transistor T33 is connected to the transistor T31, and the gate of the P channel transistor T35 
is connected to the other end of the transistor T33. The voltage VEL is supplied to the sauce of 
the transistor T35, and the other end is connected to the transistor T31. The output signal of 
operational amplifier 251 the very thing is inputted into the inversed input terminal of the 
operational amplifier 251, one end of the transistor T32 is connected to the output terminal of 
the operational amplifier 251, and the other end is connected to the other end of the transistor 
T34. The driving current of a light emitting device is outputted from the common node of the 
transistors T32 and T34. 

[0174]In such a precharge circuit 250, it is determined whether for the output current IOUT of 
the 1 output D/I converter 230e to be made into the output current lout, and to carry out a 
direct output with the transistor T34, or output to the dummy load circuit 252. It is determined 
by the transistor T32 whether the output of the operational amplifier 251 is considered as the 
output of the D/I converter 21 Oe. Since the operational amplifier 251 is carrying out negative 
feedback of the output to the inversion input, it carries out the voltage follower output of the 
voltage inputted into a noninverting input. The transistor T35 is the same transistor as TFTT102 
of the pixel circuit ( drawing 38 (a)) in the indicator 400, or a transistor which has equivalent 
current capability. However, it is good also as composition which short-circuits between the gate 
drains of the transistor T35, and does not form the transistor T33 as the dummy load circuit 252. 
The transistor T31, T32, and T34, If it has composition which can also consider it as a reverse 
polar transistor, and inputs the precharge signal PC itself and its inversion signal, for example 
with some polarity of precharge signal PC in order to act as a switch, it is also possible to use 
what kind of polar transistor. 

[0175]Next, operation of the precharge circuit 250 is explained. Drawing 28 is a timing chart 
which shows operation of the precharge circuit 250. 

[0176]In this example, an one-line selection period is divided into the 1st period and 2nd period 
by the level of precharge signal PC. 

[0177]In the 1st period, precharge signal PC has become high-level, and it is a precharge period. 
If the scanning pulse YJ becomes high-level, the control line of the 1st line will be chosen and 
the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will be 
inputted into the 1 output D/I converter 230e for every output synchronizing with this. The 1 
output D/I converter 230e outputs current according to the relation shown in Table 1 from the 
inputted digital gradation data DA0 thru/or DA2. If precharge signal PC serves as a high bell at 
this time, the transistor T34 in the precharge circuit 250 will serve as OFF, and the transistors 
T31 and T32 will serve as one. Therefore, in the precharge circuit 250, the output current of the 
1 output D/I converter 230e flows into the dummy load circuit 252. Since the transistor T35 is 
formed in the dummy load circuit 252, when the output current lout is stabilized and it flows, the 
gate voltage of the transistor T35 turns into gate voltage when the output current lout stabilized 
and flows into the pixel circuit in an indicator, and the almost same voltage. And this voltage 
serves as an input of the voltage follower constituted by the operational amplifier 252, and in this 
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precharge period, since the transistor T32 serves as one, the output of a voltage follower turns 
into an output of the D/I converter 21 Oe. Therefore, in this period, the gate voltage of the 
transistor T35 can be impressed to the pixel circuit in an indicator. 

[0178]Since the dummy load circuit 252 has the wiring load very smaller than a pixel circuit etc. 
which need to be and carry out charge and discharge near the 1 output D/I converter 230e, At 
very high speed, operation of stabilizing and sending the fixed output current of the 1 output D/I 
converter 230e through the transistor T35 can be performed, even when an output current value 
is low as compared with the case where the pixel circuit in an indicator is driven by the fixed 
output current of a 1 output D/I conversion circuit. Since operation of impressing the gate 
voltage of the transistor T35 to the pixel circuit in an indicator is also performed with the output 
of low impedance called a voltage follower, it is realizable at high speed. 

[01 79]Precharge signal PC serves as a low level, and the 2nd period is a current output period. 
When precharge signal PC serves as a low level, the transistor T34 in the precharge circuit 250 
serves as one, and the transistors T31 and T32 serve as OFF. Therefore, in the precharge 
circuit 250, the output current of the 1 output D/I converter 230e is outputted as it is, and the 
pixel circuit in an indicator drives. Since precharge operation is performed in the 1st period at 
this time, when the output current of the 1 output D/I converter 230e is stabilized and it flows, 
near voltage is impressed to the pixel circuit in an indicator. Therefore, in the 2nd period, 
operation of amending current capability dispersion between transistor TFTT102 ( drawing 38 (a)) 
in the pixel circuit in the transistor T35 and an indicator, and operation of it being stabilized in 
the pixel circuit in an indicator, and driving the output current lout to it are performed. As a 
result, the quantity which carries out the charge and discharge of the wiring load etc. in the 2nd 
period is small, and ends. Therefore, the 2nd period can shorten a period compared with the case 
where precharge operation is not performed. After outputting stable voltage by precharge 
operation, it can operate without being influenced by the state in front of an one-line selection 
period in order to perform a current drive. 

[0180]Then, in the scanning pulse YJ, a low level and the scanning pulse Y_2 become high-level, 
the control line of the 2nd line is chosen, and the same operation is repeated. By the above 
operation, the pixel circuit in an indicator can be driven at high speed by the current of still 
higher accuracy. 

[0181]The same effect can be acquired even if it applies, when the circuit and the 
semiconductor device which may apply the 1st thru/or the 15th example as a 1 output D/I 
converter of the 16th example, and supplies current are not contained in this invention. 
[0182]Next, the 17th example is described. The 17th example changes the composition of the 
precharge circuit in the 16th example. Drawing 29 is a block diagram showing the composition of 
the precharge circuit in the 17th example of this invention. 

[0183]In addition to the component of the precharge circuit 250, the N channel transistor T36 
and the P channel transistors T37 and T38 into which precharge signal PC is inputted are 
provided in the precharge circuit 250a in the 17th example. The transistor T38 is connected 
between the output terminal of the operational amplifier 251, and the inversed input terminal. 
The capacitative element C3 is inputted into the output terminal of the operational amplifier 251, 
the transistor T36 is connected between the other end and inversed input terminal, and the 
transistor T37 is connected between non-inversed input terminals. 

[0184]The precharge circuit 250a constituted in this way, By having a circuit which cancels the 
offset voltage of the operational amplifier 251 known well, and performing offset cancellation 
operation at a current driving period, it cannot be influenced by the offset voltage of the 
operational amplifier 251, but precharge operation can be performed. Other operations are the 
same as operation of the precharge circuit 250 in the 16th example. 

[0185]Next, the 18th example of this invention is shown in drawing 32 . The data register 203 in 
which the 1 8th example holds the digital data signal inputted. The shifting-data register 202 
which outputs the scanning signal which synchronized with the timing to hold, It is the horizontal 
drive circuit 200 provided with the data latch 204 which holds the signal of all the data registers 
synchronizing with a latch signal, and is outputted to the D/I converter 210, and the D/I 
converter 210 which outputs current according to a digital data signal. The D/I converter 210 
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may also include a precharge circuit. The D/I converter 210 may comprise a D/I converter of 
the example of either [ this invention ] the 1st thru/or the 17th either. 

[0186]Next t the 19th example of this invention is shown in drawing 33 . The 19th example can 
increase the data line and the pixel circuit which can be driven without the output of the D/I 
converter 210 of the 18th example being having enabled it to connect with the data line of two 
or more indicators 400 one by one, and increasing circuit structure by the selector circuit 21 1. 
[0187]Next f the 20th example of this invention is shown in drawing 34 . The 20th example builds 
the reference current source 212 which creates reference current in the 18th example in the 
horizontal drive circuit 200. 

[0188]In the 1st of this invention thru/or the example of 20, although TFT explains the 
transistor, it may comprise a more general transistor and two or more horizontal drive circuits 
200 may be used to one indicator. The indicator 400, the horizontal drive circuit 200, and the 
vertical scanning circuit 300 may be formed on the same substrate by creating all the transistors 
by TFT. In this case, highly precise precharge is realizable by creating the load of the indicator 
400, and the load (circuit) of the same composition for the load (circuit) of the precharge circuit 
in the example of this invention. 

[01 89] Although the 1st of this invention thru/or the example of 20 explain the example driven by 
4096 color specification as which 0 gradation - the triplet digital gradation data of 7 gradation 
displays input the light-emitting display provided with the light emitting device whose current- 
luminance property is proportionality in the color (R, G, B), respectively, A monochromatic case 
or the more nearly same composition also in the case of a multi-bit is extensible as it is. 
Although all transistors are set to TFT, this invention is realizable by same composition also with 
a more general transistor. Although drawing 38 (a) is assumed as a pixel circuit of an active 
matrix system, this invention is [ as opposed to / other pixels of a simple matrix system or pixel 
circuits of a current drive system / again ] realizable by same composition. 

[0190]The above examples are applied also to a current load device provided with a more general 
current load device, although it is explaining in a light-emitting display provided with a light- 
emitting display device. 
[0191] 

[Effect of the Invention]As explained in full detail above, according to this invention, highly 
precise current can be supplied to the cell (circuit) of a current load device. This by memorizing 
the voltage between gate sauce in the state where reference current flows stably between the 
drain sauce of the transistor in digital one / current conversion device, It is for outputting 
current with the transistor which could memorize high-precision current and also memorized 
current, without receiving influence in current capability dispersion of a transistor. According to 
current capability dispersion in a proximity region, the number of the transistors which memorize 
and output current can also be fluctuated. When there is little current to memorize and the 
current value is large, time to memorize can be shortened and the time for charge and discharge 
can secure the data line in a current load device, and the load of a pixel for a long time by 
extending time (it drives) to output. Therefore, the cell (circuit) of a much more highly precise 
current load device can be supplied. The transistor for current memory and the transistor for 
current outputs can be provided for every output terminal, and time (it drives) to stop needing 
storage duration separately and output by replacing it for every frame, can be extended. As a 
result, highly precise current can be supplied to the cell (circuit) of a current load device. 
[0192]By having the precharge circuit provided with the dummy load circuit between the output 
of digital one / current conversion device, and the current load device, even when an output 
current value is low, the pixel (circuit) of current or a device can be driven at high speed. In the 
initial stage of an output, this by the current output of digital one / current conversion device. 
Drive a dummy load circuit at high speed, and the voltage obtained from a dummy load circuit is 
supplied to the cell (circuit) in a current load device in a voltage follower, Voltage when the 
current output of digital one / current conversion device is mostly impressed to the cell (circuit) 
in a current load device can be impressed at high speed, Then, it is because the amount of 
charges and discharges of the pixel in the current load device by constant current or the load of 
a signal wire can be reduced by performing operation of driving and amending the cell (circuit) in 
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a current load device in the current output of digital one / current conversion device directly. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention]This invention about the current load device provided with the 
semiconductor device for a current load device drive for driving a current load device provided 
with two or more cells having contained the current load device, and it, It is related with the 
current load device provided with the semiconductor device for a current load device drive and it 
which perform a gradation display with the current value to which especially a current load 
device is supplied. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]it is current load device **** as which operation is determined by 
the current supplied — the current load device which equips matrix form with two or more cells 
is developed. The application is a light-emitting display whose current load device is a light 
emitting device, for example. 

It is the organic electroluminescence display in which the organic EL device is used as a light 
emitting device. 

[0003] Hereafter, taking the case of a light-emitting display, it explains as a current load device. 
Drawing 35 shows the composition of a matrix type light-emitting display. 

[0004]A display comprises the horizontal drive circuit 200, the vertical-scanning (drive) circuit 
300, and the indicator 400. A gradation display is realized by adjusting the current which flows 
into the light emitting device in the one pixel display part 100 of the indicator 400. In the light 
emitting device as which luminosity is determined by various current, current and luminosity are 
in proportionality. The drive method of a light-emitting display is classified into simple matrix 
driving and an active-matrix drive according to combination with the current or voltage 
impressed from the composition, the horizontal drive circuit 200, and the vertical scanning circuit 
300 of the one pixel display part 100. 

[0005] Drawing 36 is a circuit diagram showing the composition of one pixel display part in the 
case of simple matrix driving. In the one pixel display part 101 in the case of simple matrix 
driving, the light emitting device 130 is connected between the control line 1 10 and the signal 
wire 120 on each intersection of the control line 1 10 and the signal wire 120. As shown in 
drawing 35 , the control line 1 10 is driven by the vertical scanning circuit 300, and drives the 
signal wire 120 by the horizontal drive circuit 200. 

[0006]And if current or voltage is outputted to the Lth signal wire 1 20 from the horizontal drive 
circuit 200 in the period which the control line 1 10 is chosen one by one by the vertical scanning 
circuit 300 for [ every ], and is scanning the Kth control line 1 10, The current which flows into 
the Kth line light emitting device of the Lth row is determined, and the light emitting device emits 
light by the intensity corresponding to the current. Then, if the scan of eye ** (K+1) watch is 
started, luminescence of the light emitting device of the Kth line will be ended. 
[0007] Drawing 37 is a circuit diagram showing the composition of one pixel display part in an 
active-matrix drive. In the one pixel display part 102 in an active-matrix drive. On each 
intersection of the control line 1 10 and the signal wire 120, switch SW100 controlled by potential 
of the control line 1 10 is connected to the signal wire 1 10, The gate of TFT(Thin Film Transistor: 
thin film transistor) T100 and one end of the capacitative element C100 are connected to the 
other end of switch SW100. The sauce of TFTT100 and the other end of the capacitative 
element C100 are grounded, and the light emitting device 130 is connected for the drain and 
potential of TFTT100 between the signal wires of VEL 

[0008]And if the control line 1 10 is chosen one by one by the vertical scanning circuit 300 for 
[ every ] and the Kth control line 1 10 is chosen, switch SW100 in the one pixel display part 102 
will become one. At this time, the Lth output voltage of the horizontal drive circuit 200 turns into 
gate voltage of TFTT100, and the impedance of TFTT100 will be determined if the gate voltage 
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that TFTT100 operates in a saturation region is impressed. As a result, the current which flows 
into the light emitting device 130 is determined, and the light emitting device 130 emits light by 
the intensity corresponding to that current. 

[0009]In an active-matrix drive, one pixel display part may take other composition. Drawing 38 
(a) and drawing 38 (b) are the circuit diagrams showing other composition of one pixel display 
part in an active-matrix drive. As shown in drawing 38 (a), in the one pixel display part 103 of 
other composition, switch SW102 controlled by potential of the control line 1 10 is connected to 
the signal wire 1 10, and the gate and drain of P channel TFTT102 are connected to the other 
end of switch SW102. Switch SW101 controlled by potential of the control line 110 is connected 
to this gate and drain, and the gate of P channel TFTT101 and one end of the capacitative 
element C100 are connected to that other end. The constant potential VEL is supplied to the 
sauce of TFTT101 and T102, and the other end of the capacitative element C100. The light 
emitting device 130 is connected between the drain of TFTT101, and earth-potentials GND. 
[0010]And if the Kth control line 1 10 is chosen by the vertical scanning circuit 300 and the 
switches SW101 and SW102 serve as one, the gate voltage of TFTT102 will be decided so that 
the Lth output current of the horizontal drive circuit 200 may be sent from the signal wire 120. 
Since TFTT102 and TFTT101 have taken current mirror composition, when the current capability 
of TFTT102 and TFTT101 is mutually equal, It lets TFTT101 pass, the same current as the 
output current value of the horizontal drive circuit 200 flows into the light emitting device 130, 
and the light emitting device 130 emits light by the intensity according to the current value. 
[0011]Same operation is performed also when N channels TFTT103 and T104 are used instead 
of P channels TFTT101 and T102, as shown in drawing 38 (b). 

[0012]Since voltage is accumulated in the capacitative element also after the following line is 
chosen in an active-matrix drive if simple matrix driving is compared with an active-matrix drive, 
sending current can be continued. Therefore, compared with the case of the simple matrix 
driving of only emitting light momentarily, the current sent through a light emitting device 
becomes small. 

[0013]Thus, even if the absolute values of current or voltage differ, in not being concerned with 
the kind of drive method of simple matrix driving and an active-matrix drive but performing a 
gradation display, the horizontal drive circuit 200 has the function to change digital gradation 
data into current or voltage. However, since dispersion in dispersion of the threshold of a 
transistor, the voltage-current characteristic of a light emitting device, and current-luminance 
property exists that it is a voltage output in a pixel circuit (one pixel display part), even if it 
impresses the same voltage, a possibility that luminosity varies is high. On the other hand, since 
it is influenced only by dispersion in the current-luminance property of a light emitting device in 
the case of a current output, the small and high-precision display of dispersion in luminosity is 
attained. 

[0014] Drawing 39 is a block diagram showing an example of the composition of the horizontal 
drive circuit 200 for outputting current to the indicator 400. In this composition, after developing 
digital gradation data by the data logic section 201 in several output minutes, the current output 
for several output minutes is obtained in inputting those digital gradation data into digital one / 
current conversion part 210. 

[001 5] Drawing 40 is a circuit diagram showing the 1st conventional example of digital one / 
current conversion part for one output. When gradation data is a triplet (DO thru/or D2), common 
connection of switch SW1 10 controlled by these, respectively, SW1 1 1, and SW1 12 is carried out 
to the outgoing end which outputs the current Idata. N channelTFTT1 10 and T1 1 1 by which input 
voltage VA is supplied to a gate, respectively, and T1 12 are connected between switch SW1 10, 
SW1 1 1, SW1 12, and the earthing conductor in the earth potentials VG. The current-luminance 
property of a light emitting device shall be in proportionality. The case where both the horizontal 
drive circuit 200 and the vertical scanning circuit 300 are formed on a glass substrate is 
assumed, and all transistors serve as TFT. Even when gradation data is more than a triplet, it is 
constituted similarly. 

[0016]In the 1st conventional example, it is designed so that each channel length (L) may 
become fixed and the ratio of channel width (W) may be set to 1:2:4 about TFTT1 10, T1 1 1, and 
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T1 12. In TFTT1 10 thru/or T1 12, since gate voltage serves as voltage VA and source voltage is 
all common with the voltage VG, when TFTT1 10 thru/or TT1 12 are operating in the saturation 
region, a current ratio is set to 1:2:4. Therefore, if suitable input voltage VA is chosen, the 
current output of 8 gradation used as 0-7 of a current ratio will become possible about the 
output current Idata by turning on and off the switches SW1 10 thru/or SW1 1 2 based on the 
gradation data DO thru/or D2. The absolute value of current can be adjusted by changing input 
voltage VA. 

[0017] Drawing 41 is a circuit diagram showing the 2nd conventional example of digital ones / 
current conversion part for one output. In the 2nd conventional example, the digital gradation 
data DO thru/or D2 is inputted into the gate of N channels TFTT1 10 thru/or T1 12. Common 
connection of the drain of TFTT1 1 0 thru/or T1 1 2 is carried out to an outgoing end, and the 
power supply voltage VD is supplied to sauce. The ratio of the channel width of TFTT1 10 thru/or 
T1 12 is set as 1:2:4 like the 1st conventional example. 

[0018]By considering it as the level which sets the high level of the digital-gradation-data input 
as suitable voltage beforehand and with which a thin film transistor turns off a low level in such 
2nd conventional example instead of forming a switch. The current output of 8 gradation used as 
0-7 of a current ratio becomes possible like the 1st conventional example. The absolute value of 
current can be adjusted by changing the high level of a digital-gradation-data input. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained in full detail above, according to this invention, highly 
precise current can be supplied to the cell (circuit) of a current load device. This by memorizing 
the voltage between gate sauce in the state where reference current flows stably between the 
drain sauce of the transistor in digital one / current conversion device, It is for outputting 
current with the transistor which could memorize high-precision current and also memorized 
current, without receiving influence in current capability dispersion of a transistor. According to 
current capability dispersion in a proximity region, the number of the transistors which memorize 
and output current can also be fluctuated. When there is little current to memorize and the 
current value is large, time to memorize can be shortened and the time for charge and discharge 
can secure the data line in a current load device, and the load of a pixel for a long time by 
extending time (it drives) to output. Therefore, the cell (circuit) of a much more highly precise 
current load device can be supplied. The transistor for current memory and the transistor for 
current outputs can be provided for every output terminal, and time (it drives) to stop needing 
storage duration separately and output by replacing it for every frame, can be extended. As a 
result, highly precise current can be supplied to the cell (circuit) of a current load device. 
[0192]By having the precharge circuit provided with the dummy load circuit between the output 
of digital one / current conversion device, and the current load device, even when an output 
current value is low, the pixel (circuit) of current or a device can be driven at high speed. In the 
initial stage of an output, this by the current output of digital one / current conversion device. 
Drive a dummy load circuit at high speed, and the voltage obtained from a dummy load circuit is 
supplied to the cell (circuit) in a current load device in a voltage follower, Voltage when the 
current output of digital one / current conversion device is mostly impressed to the cell (circuit) 
in a current load device can be impressed at high speed, Then, it is because the amount of 
charges and discharges of the pixel in the current load device by constant current or the load of 
a signal wire can be reduced by performing operation of driving and amending the cell (circuit) in 
a current load device in the current output of digital one / current conversion device directly. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However f in a transistor, especially TFT, since 
dispersion in current capability when the same gate voltage is impressed between different TFT 
(s) is large, there is a problem that it is difficult to take out a high-precision current output. In 
the conventional digital one / current conversion part, if there is characteristic dispersion of 
TFT throughout current load device width mostly, even if the size of TFT is uniform and the 
voltage between gate sauce is uniform, since a current value differs from other fields, display 
unevenness will occur in the scattered portion. If the characteristic of TFT which will be used for 
the output same in display unevenness occurring between adjacent pixels if current capability 
varies and the dispersion becomes large also between TFT(s) which are in a proximity region 
varies, it stops also satisfying the monotonicity of gradation. 

[0020]In especially the conventional digital one / current conversion part, in an active-matrix 
drive, when an output current value is low, there is also a problem that a drive takes time. If the 
active-matrix drive by current drive is adopted, when the same current as the output current of 
digital one / current conversion part which is a drive circuit flows into TFT in a pixel, a drive will 
complete this, but. It is because it is necessary to carry out the charge and discharge of those 
volume loads by the output current which is constant current since wiring load, especially 
parasitic capacitance certainly exist in the signal wire 1 10 in the indicator 400 and a light 
emitting device also has capacity value in it. That is, since the same current as the output 
current of digital one/current conversion circuit which is a drive circuit flows into TFT in a pixel 
only after carrying out the charge and discharge of those capacity to a certain voltage, it takes 
long time by then. 

[0021]This invention was made in view of this problem, and is ****. The purpose can supply 
high-precision output current to **** digital image data, It is providing the light-emitting display 
provided with the semiconductor device for a light-emitting display drive and it which can drive a 
light-emitting display at high speed, even when [ desirable ] an output current value's is low, and 
providing the current load device provided with still more general semiconductor device for a 
current load device drive and it. 
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MEANS 



[Means for Solving the Problem]A semiconductor device for a current load device drive 
concerning this invention, In a semiconductor device for a drive of a current load device provided 
with two or more cells having contained a current load device, A function to memorize a current 
value of n (n is natural number) kind determined by one sort or two or more sorts of reference 
current inputted, It has at least one n bit digital / current conversion circuit provided with a 
function which outputs one current according to n bit digital data inputted among current values 

of 2 n level obtained from said memory current value for every supply terminal to said one or 
more cells. 

[0023]Other semiconductor devices for a current load device drive concerning this invention, In 
a semiconductor device for a drive of a current load device provided with two or more cells 
having contained a current load device, have two or more current output circuits and a 
precharge circuit, and said precharge circuit, It is characterized by it being possible to supply 
voltage it is decided by output current of said current output circuit that will be a cell on said 
data line via the data line in said current load device, and to supply output current of said 
current output circuit as it is. 

[0024] Furthermore it starts this invention, others a semiconductor device for a current load 
device drive, In a semiconductor device for a drive of a current load device provided with two or 
more cells having contained a current load device, Two or more n bit digital / current conversion 
circuits which memorize one or more reference current values, and output current according to 
n bit digital data, A shift register for current memory which outputs a scanning signal which 
synchronizes with storage operation of said reference current of said n bit digital / current 
conversion circuit performed one by one, n bit data latch which transmits n bit digital data to n 
bit-data selector, and said n bit digital / current conversion circuit by whether operation which 
memorizes said reference current is performed, or operation which outputs current is performed. 
It has at least n bit-data selector which decides whether to transmit n bit digital data from said 
n bit data latch to n bit digital / current conversion circuit. 

[0025]And the composition is as follows when this invention is applied to a semiconductor device 
for a light-emitting display drive, or a light-emitting display. 

[0026]Namely, the 1st semiconductor device for a light-emitting display drive concerning this 
invention, In a semiconductor device for a light-emitting display drive with which a light emitting 
device it is decided with current supplied that luminosity will be drives a light-emitting display 
provided in each pixel, A reference current value for 1 bit. n 1-bit digital / current conversion 
circuits to memorize. To 1, or two or more 1 —bit digital / current conversion circuits which each 
preparation inputted reference current of n kind corresponding to the current-luminance 
property of said light emitting device memorized in said one 1-bit digital / current conversion 
circuit, and were chosen based on digital image data of n bit, said reference current. It is set as 

what has n bit digital / current conversion circuit which outputs current of 2 n kind for every 
output terminal which outputs current to said light-emitting display, and doubled it one by one to 
a current value with the respectively lowest current value of said n kind of reference current by 
making it output. 

[0027]Said 1-bit digital / current conversion circuit, A signal wire in which said reference current 
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flows, and the data line with which 1 bit of said digital image data is transmitted, The control line, 
the 1st and 2nd voltage supply lines, and the 1st transistor by which sauce was connected to 
said 1st voltage supply line, A capacitative element connected between a gate of said 1st 
transistor, and said 2nd voltage supply line, The 1st switch controlled by a signal which is 
connected between a drain of said 1st transistor, and said output terminal, and transmits said 
data line, The 2nd switch controlled by a signal which is connected between drains of a gate of 
said 1st transistor, said signal wire, or said 1st transistor, and transmits said control line, The 3rd 
switch controlled by a signal which is connected between a drain of said 1st transistor, and said 
signal wire, and transmits said control line, A signal wire in which it may **** and said reference 
current flows, the data line with which 1 bit of said digital image data is transmitted, the 1st and 
2nd control lines, the 1st and 2nd voltage supply lines, and the 1st transistor by which sauce was 
connected to said 1st voltage supply line, A capacitative element connected between a gate of 
said 1st transistor, and said 2nd voltage supply line, The 1st switch controlled by a signal which 
is connected between a drain of said 1 st transistor, and said output terminal, and transmits said 
data line, The 2nd switch controlled by a signal which is connected between drains of a gate of 
said 1st transistor, said signal wire, or said 1st transistor, and transmits said 2nd control line, It 
may have the 3rd switch controlled by a signal which is connected between a drain of said 1st 
transistor, and said signal wire, and transmits said 1st control line. 

[0028]Or a gate may have the 2nd transistor by which bias was carried out between said 1st 
transistor and said 1 st voltage supply line. 

[0029]When said 2nd and 3rd switches are ON states in an OFF state, said 1st switch said 
transistor, Voltage between gate sauce of said transistor in a stage which between the gate 
drain connected too hastily, operated in a saturation region, and was stabilized in the operation, 
If it becomes voltage required in order to send said reference current between drain sauce, and 
the value will be determined according to current capability of said transistor and the 2nd and 
3rd switches of an account of back to front will be in an OFF state, If it is determined by 
operation of said 1st switch whether voltage between gate sauce of said transistor is held at 
said capacitative element, and reference current based on voltage between this held gate sauce 
is outputted, Since each output has said n 1-bit digital / current conversion circuits, according 

to said n bit digital image data, current of 2 n level according to the current-luminance property 
of said light emitting device can be outputted. Therefore, said 1-bit digital / current conversion 
circuit cannot be concerned with current capability dispersion of a transistor which memorizes 
and outputs said current, but can output current of high accuracy. 

[0030]Since influence of a noise by OFF operation of a transistor as said 3rd switch will become 
small if said 3rd switch is turned off after said 2nd switch is turned off, Said 1-bit digital / 
current conversion circuit can memorize and output current more at high degree of accuracy. 
[0031]Said 1st [ the ] thru/or the 3rd switch may comprise a transistor. 

[0032]To said 1-bit digital / current conversion circuit. Said 2nd control line. Dummy transistors 
which were 1/2 of a product of the length of a gate of a transistor and width from which an 
inversion signal of a signal to transmit is inputted into a gate, and a product of the length of a 
gate and width constitutes said 2nd switch, and a drain was connected to a gate of said 
transistor and sauce connected with a drain too hastily. Since movement of an electric charge at 
the time of a transistor as said 2nd switch turning off by providing can be compensated, as for 
said 1-bit digital / current conversion circuit, current can be memorized and outputted more at 
high degree of accuracy. 

[0033]In this invention, in current storage duration, the 1st transistor that memorizes n current 
in n bit each digital / current conversion circuit short-circuits between gate drains, it is 
operating in a saturation region, and voltage between gate sauce is the voltage into which 
reference current stabilizes and flows. At the time of an end of current storage duration, a 
switch which has short-circuited between gate drains is turned off, and voltage between said 
gate sauce is saved in capacity. It is holding voltage between gate sauce which is not concerned 
with current capability dispersion of said 1st n transistor, but sends reference current in order to 
memorize voltage between gate sauce through which said 1st n transistor sends reference 
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current according to each current capability at this time, and current is memorized. In a driving 
period, the 1st transistor that memorized said n current, It decides whether output memorized 
current by turning on and off n switches between each drain of the 1st transistor that 
memorized said n current, and an output of said digital one/current conversion circuit according 
to image digital data. Since current outputted in this way is outputted from the transistor itself 
which memorized said n current, it becomes a thing without influence of current capability 
dispersion which has high accuracy. By the above operations, n bit digital / current conversion 
circuit of this invention become possible [ outputting current with high accuracy from which a 

current ratio becomes 0, 1, 2 2 n ~ 1 ]. In this case, in order to constitute n bit digital / current 

conversion circuit, n reference current sources are needed. 

[0034]When said gate has the 2nd transistor by which bias was carried out, Cascode connection 
is made, and said 1st transistor and the 2nd transistor can stop dispersion in current supplied, 
even if the characteristic of a light emitting device varies, since the drain voltage dependency of 
drain current can be suppressed when operating in both saturation regions. 

[0035]The 2nd semiconductor device for a light-emitting display drive concerning this invention, 
In a semiconductor device for a light-emitting display drive with which a light emitting device it is 
decided with current supplied that luminosity will be drives a light-emitting display provided in 

each pixel, Memorize one sort of reference current values, and current of 2 n kind corresponding 
to the current-luminance property of said light emitting device is generated from said memorized 
reference current based on digital image data of n bit. It has n bit digital / current conversion 
circuit to output for every output terminal which outputs current to said light-emitting display. 
[0036]Said n bit digital / current conversion circuit, A signal wire in which said reference current 
flows, and the data line of n book with which it is alike, respectively and 1 bit of said digital image 
data is transmitted, The control line, the 1st and 2nd voltage supply lines, and a transistor for 
current memory by which sauce was connected to said 1st voltage supply line, n transistors for 
current outputs which a gate short-circuits mutually and by which common connection of the 
sauce was carried out to the 1 st voltage supply line, A capacitative element connected between 
a gate of said transistor for current outputs, and said 2nd voltage supply line, n switches for 
output controls controlled by either of the signals which is connected between a drain of said n 
transistors for current outputs, and said output terminal, respectively, and transmits said data 
line, The 1st switch for storage controls controlled by a signal which is connected between a 
drain of said transistor for current memory, and said signal wire, and transmits said control line, 
The 2nd switch for storage controls controlled by a signal which is connected between a gate of 
said transistor for current memory, and a gate of said transistor for current outputs, and 
transmits said control line, It **** and current capability of said n transistors for current outputs 
may be set as what was doubled one by one to the respectively lowest current capability, A 
signal wire in which said reference current flows through n bit digital / current conversion circuit, 
The data line of n book with which it is alike, respectively and 1 bit of said digital image data is 
transmitted, The 1st and 2nd control lines, the 1st and 2nd voltage supply lines, and a transistor 
for current memory by which sauce was connected to said 1st voltage supply line, n transistors 
for current outputs which a gate short-circuits mutually and by which common connection of the 
sauce was carried out to the 1st voltage supply line, A capacitative element connected between 
a gate of said transistor for current outputs, and said 2nd voltage supply line, n switches for 
output controls controlled by either of the signals which is connected between a drain of said n 
transistors for current outputs, and said output terminal, respectively, and transmits said data 
line, The 1st switch for storage controls controlled by a signal which is connected between a 
drain of said transistor for current memory, and said signal wire, and transmits said 2nd control 
line, Have the 2nd switch for storage controls controlled by a signal which is connected between 
a gate of said transistor for current memory, and a gate of said transistor for current outputs, 
and transmits said 1st control line, and current capability of said n transistors for current 
outputs, It may be set as what was doubled one by one to the respectively lowest current 
capability. 

[0037]Or a gate may have the bias transistor by which bias was carried out, respectively 
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between said transistor for current memory, said transistor for current outputs, and said 1st 
voltage supply line. 

[0038]When the said 1st and 2nd switches for storage controls are ON states in the state of 
OFF of said switch for output controls, said transistor for current memory, Voltage between gate 
sauce of said transistor for current memory in a stage which between the gate drain connected 
too hastily, operated in a saturation region, and was stabilized in the operation, If it becomes 
voltage required in order to send said reference current between drain sauce, and the value is 
determined according to current capability of said transistor for current memory and the account 
1 st of back to front and the 2nd switch for storage controls are turned off, Voltage between gate 
sauce of said transistor for current memory is held at said capacitative element, Said n 
transistors for current outputs will be in the state where current of n kind can be sent with the 
total based on each current capability from reference current based on voltage between this 
held gate sauce, It may be determined by digital image data whether whose current which said 
transistor for current outputs can send is outputted it is said n bit. 

[0039]As for said 2nd switch for storage controls, it is preferred to be turned off, after said 1st 
switch for storage controls is turned off. 

[0040]The said switch for output controls, 1st, and 2nd switches for storage controls may 
comprise a transistor. 

[0041]Said n bit digital / current conversion circuit, Said 2nd control line. An inversion signal of a 
signal to transmit. Dummy transistors which were 1/2 of a product of the length of a gate of a 
transistor and width from which it is inputted into a gate and a product of the length of a gate 
and width constitutes said 1 st switch for storage controls, and a drain was connected to a gate 
of said transistor for current memory, and sauce connected with a drain too hastily. Having is 
preferred. 

[0042]This invention can be used when current capability dispersion of a transistor in a proximity 
region is small. A transistor which memorizes current in said n bit digital / current conversion 
circuit memorizes current by the same means as the 1st semiconductor device concerning 
above-mentioned this invention. They are a transistor which memorizes said current, a transistor 
which outputs said current, and current mirror composition here, A current capability ratio is 
1:2:4. : ... Current capability most a current capability ratio with a large transistor among n 

transistors for an output which are :2 n ~ 1 like 1:1 or 2:1, If a transistor which memorizes current 
is made equally or large, a reference current value becomes large, and since a period which 
carries out the charge and discharge of the wiring load in which reference current flows is 
shortened, current storage duration can be shortened. Since a transistor which memorizes said 
current at this time memorizes gate source voltage in the state where reference current flowed, 
it is not based on dispersion in current capability, but can memorize current in high accuracy. 
Therefore, when current capability dispersion of a transistor in a proximity region is small, By 
having as a means, n switches switch on and off according to digital input image data between a 
drain of said transistor for an output, and an output of said n bit digital / current conversion 
circuit. A current ratio becomes possible [ outputting current with high accuracy used as 0, 1, 2, 

2 n_1 ]. n bit digital / current conversion circuit can be constituted from one reference current 
source in this case, and a required input can be lessened. 

[0043]When said gate has here the bias transistor by which bias was carried out, Said transistor 
for current memory, said transistor for current outputs, and said bias transistor, Cascode 
connection is made, and since the drain voltage dependency of drain current can be suppressed 
when operating in both saturation regions, even if the characteristic of a light emitting device 
varies, dispersion in current supplied can be stopped. 

[0044]The 3rd semiconductor device for a light-emitting display drive concerning this invention, 
In a semiconductor device for a light-emitting display drive with which a light emitting device it is 
decided with current supplied that luminosity will be drives a light-emitting display provided in 
each pixel, Reference current of k kind corresponding to the current-luminance property of said 
light emitting device. Memorize and current of a seed from said memorized k kind of reference 
current (n-k). It has n bit digital / current conversion circuit which generates and outputs 
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* current of a 2 n kind based on digital image data of n bit from combination of these current for 
every output terminal which outputs current to said light-emitting display. 
[0045]Said n bit digital / current conversion circuit, A signal wire of k book with which said 
reference current flows, and the data line of n book with which it is alike, respectively and 1 bit 
of said digital image data is transmitted, The control line, the 1st and 2nd voltage supply lines, 
and k transistors for a current memory output by which sauce was connected to said 1 st voltage 
supply line, A transistor for current outputs of an individual (n-k) which a gate connected with 
any one of said k transistors for a current memory output too hastily, 1 or two or more 
capacitative elements which were connected between a gate of said transistor for a current 
memory output, and said 2nd voltage supply line, n switches for output controls controlled by 
either of the signals which is connected between a drain of said transistor for a current memory 
output, and said transistor for current outputs, and an output terminal, respectively, and 
transmits said data line, The 1st k switch for storage controls controlled by a signal which is 
connected between a drain of said transistor for a current memory output, and said signal wire, 
and transmits said control line, Have the 2nd k switch for storage controls controlled by a signal 
which is connected between a gate of said transistor for a current memory output, and a drain, 
and transmits said control line, and current capability of each of said transistor for current 
outputs, Rather than that of said all transistors for a current memory output, it is low and 
current capability of said transistor for current outputs, and said transistor for a current memory 
output, It may be set as what was doubled one by one to the respectively lowest current 
capability, and said n bit digital / current conversion circuit, A signal wire of k book with which 
said reference current flows, and the data line of n book with which it is alike, respectively and 1 
bit of said digital image data is transmitted, The 1st and 2nd control lines, the 1st and 2nd 
voltage supply lines, and k transistors for a current memory output by which sauce was 
connected to said 1st voltage supply line, A transistor for current outputs of an individual (n-k) 
which a gate connected with any one of said k transistors for a current memory output too 
hastily, 1 or two or more capacitative elements which were connected between a gate of said 
transistor for a current memory output, and said 2nd voltage supply line, n switches for output 
controls controlled by either of the signals which is connected between a drain of said transistor 
for a current memory output, and said transistor for current outputs, and an output terminal, 
respectively, and transmits said data line, The 1st k switch for storage controls controlled by a 
signal which is connected between a drain of said transistor for a current memory output, and 
said signal wire, and transmits said 2nd control line, The 2nd k switch for storage controls 
controlled by a signal which is connected between a gate of said transistor for a current memory 
output, and a drain, and transmits said 1 st control line, It and current capability of each of 

said transistor for current outputs is lower than that of said all transistors for a current memory 
output, and current capability of said transistor for current outputs and said transistor for a 
current memory output may be set as what was doubled one by one to the respectively lowest 
current capability. 

[0046]Or a gate may have the bias transistor by which bias was carried out, respectively 
between said transistor for current memory, said transistor for current outputs, and said 1 st 
voltage supply line. 

[0047]When said switch for output controls is [ the said 1st and 2nd switches for storage 
controls ] ON states in an OFF state, said transistor for a current memory output, Voltage 
between gate sauce of said transistor for a current memory output in a stage which between the 
gate drain connected too hastily, operated in a saturation region, and was stabilized in the 
operation, If it becomes voltage required in order to send said reference current between drain 
sauce, and the value is determined according to current capability of said current and a 
transistor for a memory output and the account 1st of back to front and the 2nd switch for 
storage controls are turned off, Voltage between gate sauce of said transistor for a current 
memory output is held at said capacitative element, A transistor for said transistor for current 
outputs, current memory, and an output will be in the state where current of n kind can be sent 
with the total based on each current capability from reference current based on voltage between 
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this held gate sauce, It may be determined by digital image data whether whose current which 
said transistor for current outputs and a transistor for a current memory output can send is 
outputted it is said n bit. 

[0048]As for said 2nd switch for storage controls, it is preferred to be turned off, after said 1 st 
switch for storage controls is turned off. 

[0049]The said switch for output controls, 1st, and 2nd switches for storage controls may 
comprise a transistor. 

[0050]Said n bit digital / current conversion circuit, Said 2nd control line. An inversion signal of a 
signal to transmit. Dummy transistors which were 1/2 of a product of the length of a gate of a 
transistor and width from which it is inputted into a gate and a product of the length of a gate 
and width constitutes said 1st switch for storage controls, and a drain was connected to a gate 
of said current memory and a transistor for an output, and sauce connected with a drain too 
hastily. Having is preferred. 

[0051]This invention can be used when current capability dispersion of a transistor in a proximity 
region is a little small. In current storage duration, 1 in n bit digital / current conversion circuit 
means thru/or said some of current memory, and a transistor for an output memorize reference 
current of a transistor and the same number by the same means as ****. Therefore, 1 which 
memorizes said current - some transistors can output current of high accuracy. On the other 
hand, a transistor which memorizes and outputs said current, and 1 which is current mirror 
composition - some transistors for an output are making it output current lower than said 
reference current, and even when current capability varies, they can make influence in the whole 

small. By the above composition, a current ratio is 1:2:4. : ... Current which is :2 n ~ 1 can be 
supplied in high accuracy, By having as a means, n switches which turn on and off said current 
according to digital input image data between a drain of a transistor memorized and outputted or 
said transistor for an output, and an output of said digital one/current conversion circuit. A 

current ratio becomes possible [ outputting current with high accuracy used as 0, 1, 2, .... 2 n ~ 1 ]. 
Digital one/current conversion circuit can be constituted from 1 thru/or some reference current 
sources in this case, and an input from the outside can be lessened. 

[0052]When said gate has here the bias transistor by which bias was carried out, Said transistor 
for current memory, said transistor for current outputs, and said bias transistor, Cascode 
connection is made, and since the drain voltage dependency of drain current can be suppressed 
when operating in both saturation regions, even if the characteristic of a light emitting device 
varies, dispersion in current supplied can be stopped. 

[0053]This invention can constitute n bit digital / current conversion circuit means combining 
digital one / current conversion circuit means of above-mentioned either of the 1st to 3. By for 
example, a thing for which bit (n-1) digital / current conversion circuit of the 2nd invention in a 
bit not more than it are used for a bit with the highest current value using said 1-bit digital / 
current conversion circuit of the 1st invention. While accuracy of a large bit with the highest 
current value of influence of dispersion is high, reference current can constitute n bit digital / 
current conversion circuit whose number is two. 

[0054]In this invention, said 1st and 2nd voltage supply lines may be used as a common power 
source wire. 

[0055]When the luminescent color whose number of said output terminals is a pixel of a and said 
light-emitting display is a b color, nx b sorts of reference current values are needed again, but. 
Because digital one/current conversion circuit which current storage operation may be 
performed in an a/b step, and is equivalent to one output at this time have said two n bit 
digital / current conversion circuits. In arbitrary frames, it is more preferred that make one side 
into a circuit for current outputs, make another side into a circuit for current memory, memory 
of current is performed in an a/b step using the same reference current within each frame, and a 
role of a current output and current memory is replaced for every frame. By replacing a frame 
rate for every frame, a period for memorizing current other than a period which drives a light- 
emitting display is not needed. Therefore, a period to drive can be considered to be the whole 
frame period, and can take one long horizontal period which drives one line, and it becomes 
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possible to drive highly precise current to a pixel circuit. Above-mentioned operation is the same 
even when digital one/current conversion circuit equivalent to said one output are provided with 
said three or more n bit digital / current conversion circuits for example. Every multiple frame 
may replace a role of a current output and current memory. 

[0056]This invention has a precharge circuit which outputs suitable voltage in current outputted 
from a current output circuit like said n bit digital / current conversion circuit being inputted, A 
dummy load circuit which said precharge circuit will serve as load equivalent to said light emitting 
device if said light-emitting display is a simple matrix type, and will serve as load equivalent to a 
pixel circuit if said light-emitting display is an active matrix system, A voltage follower which 
considers voltage when output current from said current output circuit flows into said dummy 
load circuit as an input, The 1st switch for precharge connected between an output of said 
current output circuit, and said dummy load circuit, The 1st control line for precharge that 
transmits a signal which controls said 1 st switch for precharge, The 2nd switch for precharge 
that connects an output and said light-emitting display of said current output circuit, The 2nd 
control line for precharge that transmits an inversion signal of a signal which controls said 2nd 
switch for precharge and controls said 1st switch for precharge, It is preferred to have the 3rd 
switch controlled by a signal which is connected between an output of said voltage follower and 
said light-emitting display, and transmits said 1st control line for precharge. 
[0057]Output current of said current output circuit is supplied to said dummy load circuit as 
precharge operation in early stages of one horizontal period, The voltage is impressed to a light 
emitting device or said pixel circuit in said pixel in said light-emitting display via a voltage 
follower, By supplying output current of said current output circuit to a light emitting device or 
said pixel circuit in said pixel in said light-emitting display directly as the aftercurrent drive 
operation, Since time for charge and discharge can shorten wiring load in said light-emitting 
display, etc. even when output current of said current output circuit is small, a light emitting 
device or said pixel circuit in said pixel in said light-emitting display can be driven more to 
stability and a high speed, and high degree of accuracy. 

[0058]By providing again composition which cancels offset voltage of said voltage follower in said 
precharge circuit, By performing operation which cancels offset voltage of said voltage follower 
at the time of said current drive operation. Since a difference at the time of supplying a pixel 
(circuit) in a case where output current of a circuit which excessive time is unnecessary, and 
also memorizes and outputs said current is supplied to said dummy load circuit, and said actual 
light-emitting display becomes small, A light emitting device or said pixel circuit in said pixel in 
said light-emitting display can be driven more to stability and a high speed, and high degree of 
accuracy. 

[0059]Since said false pixel (circuit) is near said the digital one/current conversion circuit by 
providing a precharge circuit, even when wiring load in the meantime is small and current 
outputted is small, said false pixel (circuit) comes to send outputted current stably in short time. 
Input into a voltage follower gate voltage in the state where current is flowing into said false 
pixel (circuit) stably, and an output of said voltage follower by connecting with the data line of a 
light-emitting display. Voltage with output current of said current output circuit near voltage in 
the state where it is flowing into a pixel (circuit) in said indicator stably is impressed to a pixel 
(circuit) in said signal wire or said indicator. The above precharge operation can perform load of 
said data line at high speed compared with carrying out charge and discharge by constant 
current. After voltage of a pixel (circuit) in said data line and said indicator is stabilized by 
precharge operation, said false pixel (circuit) is separated from said current output circuit, and 
current is outputted to said data line directly from said current output circuit. In this case, 
charge and discharge of load of said data line by constant current which is an output of said 
current output circuit, or a pixel (circuit) in said indicator, Since precharge has already been 
performed, what is necessary is just to carry out slightly, and it is not influenced by load of said 
signal wire before precharge, voltage of a pixel (circuit) in said indicator, etc. Driving time can be 
shortened. Therefore, it becomes possible stability and to carry out the current drive of the pixel 
(circuit) at high speed and with high precision, without being influenced by performing two steps 
of above drive operation by voltage of wiring load of light-emitting display circles before a drive, 
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or load of a pixel (circuit). 

[0060]A semiconductor device for a light-emitting display drive concerning this invention, For 
every output, memorize reference current and said n bit digital / current conversion circuit 

which outputs current of 2 n kind according to n bit digital data One or more preparations, And 
by whether said n bit digital / current conversion circuit perform an output or storage operation 
of current. It has a data selector which performs whether data from n bit data latch and said n 
bit data latch is transmitted to said n bit digital / current conversion circuit, and has a shift 
register for current memory which outputs a scanning signal which synchronized with operation 
which memorizes said reference current as the whole device further. Said semiconductor device 
for a light-emitting display drive has said precharge circuit for every output again. Said 
semiconductor device for a light-emitting display drive is provided with n bit data register which 
holds n bit digital data which is inputted from the outside, and which is inputted synchronizing 
with a scanning signal of a shift register for data-hold for every output, and is provided with said 
shift register for data-hold as the whole device. By what it has further an output selector circuit 
connectable [ in one horizontal period / an output of said n bit digital / current circuit, or said 
precharge circuit ] with two or more data lines of a light-emitting display one by one according 
to selector signals for. Said semiconductor device for a light-emitting display drive can drive a 
light-emitting display by less circuit structure. 

[0061]One chip may be accumulated with a circuit which generates said reference current. A 
transistor may comprise a thin film transistor. 

[0062]It has one which was accumulated by one chip with a circuit which a light-emitting display 
concerning this invention is formed in the same substrate as said light emitting device, and 
generates said reference current of the above-mentioned semiconductor devices for a light- 
emitting display drive. 

[0063]When said light emitting device and a semiconductor device for a light-emitting display 
drive are especially formed in the same substrate, since dummy load (circuit) in said precharge 
circuit can be constituted from same size as load (circuit) in a pixel of a display, and shape, it 
can make accuracy of precharge voltage obtained high. At this time, the driving method which 
combined above-mentioned precharge operation and current output operation can be driven 
more to stability, a high speed, and high degree of accuracy. 

[0064]A semiconductor device for a light-emitting display drive and a light-emitting display of 
this invention are applicable also to a semiconductor device and a current load device for driving 
a more common current load device and a current load device which comprise a current load 
device instead of as above-mentioned. [ a light emitting device ] 
[0065] 

[Embodiment of the Invention]The semiconductor device for light-emitting displays is taken for 
an example like ****, and the semiconductor device for current load devices concerning the 
example of this invention is concretely explained with reference to an attached drawing. In 
attaching and showing an underbar and a number when an order is set up by the same 
component, and observing separately, it shows the following explanation, without attaching an 
underbar and a number. 

[0066] Drawing 1 is a block diagram showing the composition of the semiconductor device for 
light-emitting displays concerning the 1st example of this invention. Digital one / current (D/I) 
converter 210 is formed in the 1st example, The shift register which comprised the n flip-flops 
(F/F) 290.1 thru/or 290_n provided in this D/I converter 210 every 1 output D/I converters 230 
for the number of outputs to a light-emitting display (3xn) and three outputs is provided. Start 
signal 1ST for the timing control which memorizes current, the clock signal ICL, and the inversion 
signal ICLB of this clock signal ICL are inputted into a shift register. The digital image data DO 
thru/or D2 of each output is inputted into the 1 output D/I converter 230, and either the 
reference current IR0 thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it 
according to the luminescent color assigned to it. Reference current is the current value whose 
luminescent color suited to red and the current-luminance property of each blue and green light 
emitting device, current value irof reference current IR00 — the luminescent color — a red light 
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emitting device — corresponding to eyes 1 gradation — current value irof reference current 
IR1 1 — the luminescent color — a red light emitting device — corresponding to eyes 2 
gradation — current value irof reference current IR22 — the luminescent color — red — it 
corresponds to eyes 4 gradation, the same — 1 gradation whose luminescent color of the 
current value of the reference current IGO thru/or IG2 is green respectively — eyes and 2 
gradation — eyes — corresponding to eyes 4 gradation — 1 gradation of blue [ reference 
current / IBO thru/or IB2 / luminescent color ] respectively — eyes and 2 gradation — eyes — 
it corresponds to eyes 4 gradation. The one RGB D/I converter 220 comprises the three 1 
output D/I converters 230 into which signal municipal solid waste outputted from one F/F290 
and this F/F290 is inputted. 

[0067] Drawing 2 is a block diagram showing the composition of the 1 output D/I converter 230. 
The 1 output D/I converter 230 comprises the three 1-bit D/I converters 231. In these 1-bit D/I 
converters 231, respectively The image data DO and the combination of the reference current 10, 
Either of the combination of the combination of the image data D1 and the reference current 11, 
the image data D2, and the reference current 12 is inputted, and signal municipal solid waste 
which is an output signal of F/F is inputted. The reference current 10 thru/or 12 corresponds to 
the combination of the reference current IR0 thru/or IR2, the combination of the reference 
current IGO thru/or IG2, or combination of the reference current IBO thru/or IB2. That is, in the 
1 output D/I converter 230 for a red (R) display, the reference current supplied to the 1-bit D/I 
converter 231 into which the digital gradation data DO is inputted is reference current IR0 
corresponding to the luminosity of eyes 1 gradation of the light emitting device for red displays. 
The reference current supplied to the 1-bit D/I converter 231 into which the digital gradation 
data D1 is inputted, It is reference current IR1 corresponding to the luminosity of eyes 2 
gradation of the light emitting device for red displays, and the reference current supplied to the 
1-bit D/I converter 231 into which the digital gradation data D2 is inputted is reference current 
IR2 corresponding to the luminosity of eyes 4 gradation of the light emitting device for red 
displays. However, since the current-luminance property of a light emitting device has 
proportionality, the relation between ir1=2xir0 and ir2=4xir0 is realized. Similarly it is the 1-bit 
D/I converter 231 provided in the object for the green (G) display, or the 1 output D/I converter 
230 for a blue (B) display, Reference current IGO or IBO, reference current IG1 or IB1, reference 
current IG2, or IB2 are inputted into that into which the gradation data DO, D1 t and D2 are 
inputted, respectively. 

[0068] Drawing 3 is a block diagram showing the composition of the 1-bit D/I converter 231. The 
transistor N channel thin film transistor (TFT) T1, the switches SW1 thru/or SW3, and the 
capacitative element C1 for current memory / output are provided in the 1-bit D/I converter 
231. It is connected to the drain of TFTT1 and switch SW1 is controlled by gradation data D*. 
The output current lout is outputted from the other end of switch SW1. It is connected between 
the point of contact with the switches SW1 and TFTT1, and the end of the capacitative element 
C1 and the gate of TFTT1, and switch SW2 is controlled by signal municipal solid waste. One end 
of switch SW3 is connected to the signal wire in which reference current I* is supplied, it is 
connected between the point of contact with the switches SW1 and TFTT1 , and one end of the 
capacitative element C1, and the other end is controlled by signal municipal solid waste. 
Although the sauce of TFTT1 and the other end of the capacitative element C1 are grounded, 
for example, when there is no operation top problem, voltage higher than ground voltage GND 
may be supplied. Gradation data D* and reference current I* are equivalent to either the 
gradation data DO and the reference current 10, the gradation data D1 and the reference current 
11, the gradation data D2 and the reference current 12. 

[0069]Next, operation of the semiconductor device for light-emitting displays concerning the 1st 
example constituted as mentioned above is explained. Drawing 4 is a timing chart which shows 
operation of the semiconductor device for light-emitting displays concerning the 1st example of 
this invention. Y_1 in drawing 4 , and Y_2, respectively The 1st line of the vertical scanning circuit 
300 (refer to drawing 35 ), The output signal of the 2nd line is shown and DO, D1, and D2 show 
triplet digital image data (gradation data), lout shows the output signal of the 1 output D/I 
converter 230, and 1ST shows the start signal of the shift register which comprises the n flip- 
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flops 290, ICL shows the clock signal of a shift register and municipal solid waste_1 and municipal 
solid waste_2 show the output signal of the 1st step of a shift register, and the 2nd step, 
respectively. 

[0070]Since it begins to carry out the vertical scanning of the indicator 400 (refer to drawing 35 ), 
the period until the next vertical scanning starts is made into one frame. One frame comprises a 
current driving period (the 1st operation period) and current storage duration (the 2nd operation 
period). 

[0071] First, current storage duration (the 2nd operation period) is explained. In current storage 
duration, the 1-bit each D/I converter 231 memorizes the reference current supplied to each 
from the reference current source. Here, in this period, all the digital gradation data is made into 
a low level, and switch SW1 of the 1-bit D/I converter 231 is off. 

[0072]With the start of current storage duration, a pulse signal is inputted into F/F 290_1 of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290,1. If output signal municipal solid waste_1 of 
F/F 290,1 of the 1st step becomes high-level, the switches SW2 and SW3 of the 1-bit each D/I 
converter 231 provided in the 1 output D/I converter 230 into which this output signal municipal 
solid wastej is inputted will serve as one. If the switches SW2 and SW3 are turned on, since 
between the gate drain short-circuits, TFTT1 for current memory / output in the 1-bit D/I 
converter 231 will operate in a saturation region. And where this operation is stabilized, 
according to the current capability of TFTT1, the gate voltage is set up so that the reference 
current from a reference current source may flow between the drain sauce of TFTT1. 
[0073]If signal municipal solid waste_1 is set to a low level and output signal municipal solid 
waste_2 of F/F of the 2nd step becomes high-level after being in a stable state, the switches 
SW2 and SW3 of the 1-bit each D/I converter 231 in the RGB D/I converter 220 in which F/F 
290_1 was formed will be come by off. At this time, the gate voltage of TFTT1 in the RGBD/I 
converter 220 in which F/F 290,1 was formed is held at the voltage that reference current flows 
by the capacitative element C1. As a result, it is not concerned with each current capability, but 
reference current is memorized by TFTT1. Such a signal municipal solid waste makes a high- 
level period 3 output-current storage duration in the RGB D/I converter 220. On the other hand, 
each switches SW2 and SW3 in the RGB D/I converter 220 in which F/F of the 2nd step was 
provided serve as one, and in the state where it was stabilized. It operates in a saturation region 
so that reference current may flow between the drain sauce of TFTT1, and according to the 
current capability of TFTT1, gate voltage is set up so that the reference current may flow. 
[0074]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220, and reference current is memorized by all the 1 output D/I 
converters 230. 

[0075]Next, a current driving period (the 1st operation period) is explained. In the current driving 
period, the vertical scanning circuit 300 chooses the control line (scanning line) of one line at a 
time. The scanning pulse Y_1 which is the 1st line and 2nd-line output, and Y_2 are shown in 
drawing 4 . 

[0076]If the scanning pulse YJ becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230 for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
low level (O), ON and OFF of switch SW1 in the 1-bit D/I converter 231 will be controlled, and 
the current memorized by TFTT1 in the current driving period of the last frame will be outputted. 
The relation between the input digital gradation data DO thru/or D2 and gradation (output 
current value) is shown in the following table 1. 
[0077] 
[Table 1] 
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[0078]As shown in Table 1, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since gate voltage is set up so that current equivalent to a 
reference current source may flow according to the current capability of TFTT1 by current 
storage duration (the 2nd operation period), and current is outputted using the TFTT1 [ same ], 
Regardless of dispersion in current capability, dispersion in output current is small and high 
accuracy is obtained. 

[0079]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switches SW2 and SW3 are still OFF always. 

[0080]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[0081] According to such 1st example, current can be supplied in a high speed and high accuracy 
to the light-emitting display which has P channel TFT as shown in drawing 38 (a). 
[0082]Next, the 2nd example of this invention is described. The 2nd example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 5 is a block diagram showing the composition of the 
1-bit D/I converter in the 2nd example of this invention. 

[0083]Instead of N channel TFTT1 in the 1st example, P channel TFTT2 is provided in the 1-bit 
D/I converter 231a in the 2nd example, and the power supply potential VD is supplied to the end 
of the sauce and the capacitative element C1. The voltage VD is comparable as the voltage VEL, 
or is low voltage, and let it be a level which does not have a problem in operation. 
[0084]The 1st example can be applied when the transistor which sends the current of a pixel 
circuit as shown in drawing 38 (a) is P channel TFT, but the 2nd example is applicable to N 
channel TFT as shown in drawing 38 (b). That is, when TFT in a pixel circuit is P channel TFT, 
the source voltage is the voltage VEL, but when it is considered as N channel TFT, it is 
necessary to set the source voltage to ground level GND, and this example can respond to this. 
[0085]Except for operation of the 2nd example changing the polarity of output current, it is the 
same as that of the 1st example, and the same effect is acquired. 



http://ww4.ipdl.inpit.goj 1/28/2008 



JP,2003-195812,A [MEANS] 



Page 12 of 24 



[0086]Next, the 3rd example of this invention is described. The 3rd example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 6 is a block diagram showing the composition of the 
1-bit D/I converter in the 3rd example of this invention. 

[0087]In the 1-bit D/I converter 231b in the 3rd example, not earth-potentials GND but suitable 
stable voltage VB is supplied to the end of the capacitative element C1. 

[0088]Operation of the 3rd example is the same as that of the 1st example, and the same effect 
is acquired. The voltage by which this is supplied to the capacitative element C1 shows that 
what kind of voltage may be sufficient, if stabilized. 

[0089]Next, the 4th example of this invention is described. The 4th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 7 is a block diagram showing the composition of the 
1-bit D/I converter in the 4th example of this invention. 

[0090]In the 1-bit D/I converter 231c in the 4th example, not earth-potentials GND but suitable 
stable voltage VB is supplied to the end of the capacitative element C1 like the 3rd example. 
Like the 2nd example, P channel TFTT2 is provided instead of N channel TFTT1 in the 1st 
example, and the power supply potential VD is supplied to the end of the sauce and the 
capacitative element C1. 

[0091]Thus, the 4th example is what applied the 3rd example to the 2nd example, and like the 
3rd example, the voltage supplied to the capacitative element 01 shows that what kind of 
voltage may be sufficient, if stabilized. 

[0092]Next, the 5th example of this invention is described. The 5th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 8 is a block diagram showing the composition of the 
1-bit D/I converter in the 5th example of this invention. 

[0093]Instead of the switches SW1 thru/or SW3 in the 1st example, the N channel transistors 
T1 1 thru/or T13 are formed in the 1-bit D/I converter 23 1d in the 5th example, respectively. 
[0094]Also by such 5th example, based on the timing chart shown in drawing 4 , the same 
operation as the 1st example is performed, and the same effect is acquired. P channel transistor 
can also be used instead of the N channel transistors T1 1 thru/or T13. In this case, the timing 
chart should just reverse what shows drawing 4 the output signal of F/F. 
[0095]Next, the 6th example of this invention is described. The 6th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (b). Drawing 9 is a block diagram showing the composition of the 
1-bit D/I converter in the 6th example of this invention. 

[0096]Instead of the switches SW1 thru/or SW3 in the 2nd example, the N channel transistors 
T1 1 thru/or T13 are formed in the 1-bit D/I converter 231 e in the 6th example, respectively. 
[0097]Also by such 6th example, based on the timing chart shown in drawing 4 , the same 
operation as the 2nd example is performed, and the same effect is acquired. P channel transistor 
can also be used instead of the N channel transistors T11 thru/or T13. In this case, the timing 
chart should just reverse what shows drawing 4 the output signal of F/F. 
[0098]Next, the 7th example of this invention is described. The 7th example is applied to the 
pixel circuit shown, for example in drawing 38 (a). Drawing 10 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 7th example 
of this invention. 

[0099]The D/I converter 210a is formed in the 7th example, and to this D/I converter 210a. The 
shift register which comprised n flip-flop (F/F) 290a_1 thru/or 290 a_n which were provided 
every 1 output D/I converters 230a for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current memory 
timing signal IT are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230a, and either the reference current IRO 
thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220a comprises the three 1 output 
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D/I converters 230a into which the signals municipal solid wastel and municipal solid waste2 
outputted from one F/F 290a and this F/F 290a are inputted. 

r0100] Drawing 1 1 is a block diagram showing the composition of the 1 output D/I converter 
230a. The 1 output D/I converter 230a comprises the three 1-bit D/I converters 23 1f. In these 
1-bit D/I converters 231f. Either of the combination of the combination of the combination of 
the image data DO and the reference current 10, the image data D1 t and the reference current 11, 
the image data D2, and the reference current 12 is inputted, respectively, and the signals 
municipal solid wastel and municipal solid waste2 which are output signals of F/F are inputted. 
r0101] Drawing 12 is a block diagram showing the composition of the 1-bit D/I converter 23 1f. 
Transistor N channelTFTTI , the N channel transistors T1 1 thru/or T13, and the capacitative 
element C1 for current memory / output are provided in the 1-bit D/I converter 231f like the 
5th example. Gradation data DO and signal municipal solid waste2 and signal municipal solid 
wastel are inputted into the gate of the transistor T11 ? T12, and T13, respectively, and each 
transistor is controlled by these signals. 

[0102]Next, operation of the semiconductor device for light-emitting displays concerning the 7th 
example constituted as mentioned above is explained. Drawing 13 is a timing chart which shows 
operation of the semiconductor device for light-emitting displays concerning the 7th example of 
this invention. 

[0103]In this example, as shown in drawing 13 , in current storage duration, signal municipal solid 
wastel changes like signal municipal solid waste in the 1st example. Current memory timing 
signal IT rises synchronizing with the standup of one of signal municipal solid wastel, and falls 
from the signal municipal solid wastel to early timing. And signal municipal solid waste2 rises to 
the same timing as signal municipal solid wastel, and it falls synchronizing with falling of current 
memory timing signal IT. Let the period when signal municipal solid waste2 has risen be 3 
output-current storage duration in the RGB D/I converter 220a. 

[0104]In such 7th example, only the transistor T12 turns off the 1-bit D/I converter 231f at the 
time of the end of 3 output-current storage duration, and the transistor T13 turns it off after 
that. Therefore, the gate voltage of TFTT1 in the state where reference current is stably sent 
between drain sauce is not influenced by the noise at the time of the transistor T13 turning off, 
but is held more correctly. For this reason, this example can supply still higher-precision current 
as compared with the 5th example. 

[0105]Next, the 8th example of this invention is described. The 8th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 7th example, for 
example, is shown in drawing 38 (b). Drawing 14 is a block diagram showing the composition of 
the 1-bit D/I converter in the 8th example of this invention. 

[0106]P channel TFTT2 is provided for N channel TFTT1 in the 7th example in the 1-bit D/I 
converter 231 g in the 8th example instead, and the power supply potential VD is supplied to the 
end of the sauce and the capacitative element C1. 

[0107]Except for operation of the 8th example changing the polarity of output current, it is the 
same as that of the 7th example, and the same effect is acquired. For example, still higher- 
precision current can be supplied as compared with the 6th example. 

[0108]Next, the 9th example of this invention is described. The 9th example is applied to the 
pixel circuit shown, for example in drawing 38 (a). Drawing 1 5 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 9th example 
of this invention. 

[0109]The D/I converter 210b is formed in the 9th example, and to this D/I converter 210b. The 
shift register which comprised n flip-flop (F/F) 290b_1 thru/or 290 b_n which were provided 
every 1 output D/I converters 230b for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current memory 
timing signal IT are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230b, and either the reference current IR0 
thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220b comprises the three 1 output 
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D/I converters 230b into which signal municipal solid wastel outputted from one F/F 290b and 
this F/F 290b t municipal solid waste2, and municipal solid waste2B are inputted. Signal municipal 
solid waste2B is an inversion signal of signal municipal solid waste2. 

[01 10] Drawing 1 6 is a block diagram showing the composition of the 1 output D/I converter 
230b. The 1 output D/I converter 230b comprises the three 1-bit D/I converters 231 h. In these 
1-bit D/I converters 231 h. Either of the combination of the combination of the combination of 
the image data DO and the reference current 10, the image data D1, and the reference current 11, 
the image data D2 t and the reference current 12 is inputted, respectively, and signal municipal 
solid wastel which is an output signal of F/F, municipal solid waste2, and municipal solid 
waste2B are inputted. 

[01 1 1] Drawing 1 7 is a block diagram showing the composition of the 1-bit D/I converter 231 h. 
Transistor N channelTFTT! f the N channel transistors T1 1 thru/or T13, and the capacitative 
element C1 for current memory / output are provided in the 1-bit D/I converter 231 h like the 
7th example. Gradation data DO and signal municipal solid waste2 and signal municipal solid 
wastel are inputted into the gate of the transistor T1 1, T12, and T13, respectively, and each 
transistor is controlled by these signals. In this example, the N channel transistor T14 is 
connected between the N channel transistor T12 and the end of the capacitative element C1. 
The sauce and the drain of the N channel transistor 14 are short-circuited mutually, and signal 
municipal solid waste2B is inputted into the gate. And the gate of TFTT1 is connected to the 
point of contact of the drain of the N channel transistor 14, and the end of the capacitative 
element CI. The transistor length L of the transistor T14 and the product with the transistor 
width W are the halves of the transistor length L of the transistor T12, and a product with the 
transistor width W. 

[01 12]The semiconductor device for light-emitting displays concerning the 9th example 
constituted in this way operates like the 7th example based on the timing chart shown in drawing 
13 . However, the waveform of signal municipal solid waste2B reverses the waveform of signal 
municipal solid waste2. 

[01 13]Therefore, while the transistor T12 turns off the 1-bit D/I converter 231 h at the time of 
the end of 3 output-current storage duration, and the transistor T13 turns it off later than this. 
[ the converter ] [ the transistor T14 ] For this reason, the gate voltage of TFTT1 in the state 
where reference current is stably sent between drain sauce, Movement of the electric charge 
produced when it is not influenced by the noise at the time of the transistor T13 turning off and 
the transistor T12 turns off is also absorbed by one of the transistor T14, and is held much more 
correctly. Thus, this example can supply still higher-precision current as compared with the 7th 
example. 

[0114]Next, the 10th example of this invention is described. The 10th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 9th example, for 
example, is shown in drawing 38 (b). Drawing 18 is a block diagram showing the composition of 
the 1-bit D/I converter in the 10th example of this invention. 

[01 15]P channel TFTT2 is provided for N channel TFTT1 in the 9th example in the 1-bit D/I 
converter 231 i in the 10th example instead, and the power supply potential VD is supplied to the 
end of the sauce and the capacitative element C1. 

[01 16]Except for operation of the 10th example changing the polarity of output current, it is the 
same as that of the 9th example, and the same effect is acquired. For example, still higher- 
precision current can be supplied as compared with the 8th example. 

[0117]Next, the 11th example of this invention is described. The 11th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 30 is a block diagram showing the composition of 
the 1-bit D/I converter in the 1 1th example of this invention. 

[01 18]In the 1-bit D/I converter 23 1j in the 1 1th example, it is not connected to the point of 
contact of the switches SW1 and TFT1, and the gate of TFTT1, but the both ends of SW2 are 
connected with the signal wire in which reference current I* is supplied at the gate of TFTT1, 
respectively. 

[01 19]Operation of the 11th example is the same as that of the 1st example, and the same 
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effect is acquired. The 2nd to the 1st example is performed and a change like the 10th example 
can be made. 

[0120]Next, the 12th example of this invention is described. The 12th example is applied to the 
pixel circuit which changes the composition of the 1-bit D/I converter in the 1st example, for 
example, is shown in drawing 38 (a). Drawing 31 is a block diagram showing the composition of 
the 1-bit D/I converter in the 12th example of this invention. 

[0121]In the 1-bit D/I converter 231k in the 12th example, TFTT15 is added between TFTT1 and 
line GND and voltage VS1 [ suitable ] is impressed to the gate of TFT15. 
[01 22]Operation of the 12th example is the same as that of the 1st example, and the same 
effect is acquired. Since cascode connection of the TFTT15 and TFTT1 which were added is 
made, flattening of the drain voltage dependency of the drain current in the saturation region of 
TFT1 is carried out, and an example becomes possible [ raising the accuracy of the output 
current lout ]. The 2nd [ as opposed to the 1st example for being carried out ] is performed, and 
this example can make a change like the 10th example. 

[0123]Next, the 13th example of this invention is described. The 1 1th example is applied to the 
pixel circuit shown, for example in drawing 38 (a), and when current capability dispersion of a 
proximity region is small, it can be used. Drawing 19 is a block diagram showing the composition 
of the semiconductor device for light-emitting displays concerning the 13th example of this 
invention. 

[0124]The D/I converter 210c is formed in the 13th example, and to this D/I converter 210c. 
The shift register which comprised the n flip-flops (F/F) 290_1 thru/or 290_n provided every the 
1 output D/I converter 230c for the number of outputs to a light-emitting display (3xn) and 3 
outputs is provided. Start signal 1ST for the timing control which memorizes current, the clock 
signal ICL, and the inversion signal ICLB of this clock signal ICL are inputted into a shift register. 
The digital image data DO thru/or D2 of each output is inputted into the 1 output D/I converter 
230c, and IBreference current IR2 for referring to it, IG2, or 2 is inputted into it according to the 
luminescent color assigned to it. The one RGB D/I converter 220c comprises the three 1 output 
D/I converters 230c into which signal municipal solid waste outputted from one F/F290 and this 
F/F290 is inputted. 

[0125]The luminescent color has doubled the current value of reference current with red and 
each blue and green current luminance property, current value irof reference current IR22 — the 
luminescent color — red — it corresponds to eyes 4 gradation and current value igof reference 
current IG22 has the green luminescent color — corresponding to eyes 4 gradation — current 
value ibof reference current IB22 — the luminescent color — blue — eyes are supported 4 
gradation. That is, the reference current supplied to the 1 output D/I converter 230c for a red 
(R) display is reference current IR2 corresponding to the luminosity of eyes 4 gradation of the 
light emitting device for red displays. However, since the current-luminance property of a light 
emitting device has proportionality, it will be set to ir2=4xir0 if the current value corresponding 
to eyes is set to irO 1 gradation. Similarly, reference current IG2 or IB2 are inputted into the 
object for the green (G) display, or the 1 output D/I converter 230c for a blue (B) display, 
respectively. Therefore, in this example, the minimum of the reference current inputted will be 4 
times the 1st example. The reason for having made reference current correspond to eyes 4 
gradation, It is because the current capability of N channel TFTT23 which memorizes the current 
provided in the 1 output D/I converter 230c like the after-mentioned, and the current capability 
of N channel TFTT22 which outputs the current which is equivalent to eyes 4 gradation were 
designed become equal. 

[0126] Drawing 20 is a block diagram showing the composition of the 1 output D/I converter 
230c. Switch SW23a by which it is controlled by signal municipal solid waste, and reference 
current I* is supplied to the end is provided in the 1 output D/I converter 230c. Common 
connection of the drain and gate of N channel TFTT23 is carried out to the other end of the 
switch 23a. The sauce of TFTT23 is grounded. One end of switch SW23b controlled by signal 
municipal solid waste is connected to the drain and gate of N channel TFTT23, and common 
connection of the gate of N channels TFTT20 thru/or T22 and the one end of the capacitative 
element C2 is carried out to the other end at them. The sauce of TFTT20 thru/or T22 and the 
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other end of the capacitative element C2 are grounded. The gradation data DO, D1, switch SW20 
that are controlled by D2, SW21, and SW22 are connected to the drain of TFTT20, T21, and T22, 
respectively, and common connection of the other end of these switches SW20 thru/or SW22 is 
carried out. The output current lout is outputted from this common node. The current capability 
ratio of TFTT20, T21, and T22 is 1:2:4. The current capability of TFTT22 and the current 
capability of TFTT23 are designed become the same mutually. When there is no operation top 
problem, voltage higher than earth-potentials GND instead of earth-potentials GND may be 
supplied to the sauce of TFTT20 thru/or T23, and the end of the capacitative element C2. For 
example, it may be connected to the signal wire in which only the capacitative elements C2 
differ. 

[0127]The semiconductor device for light-emitting displays concerning the 13th example 
constituted in this way operates like the 1st example based on the timing chart shown in drawing 
4. 

[0128]In the current storage duration (the 2nd operation period) in the 13th example, the one 
output each D/I converter 230c memorizes the reference current (either IR2, IG2 or IB2) 
supplied to each from the reference current source. Here, in this period, all the digital gradation 
data is made into a low level, and the switches SW20 thru/or SW22 of the 1 output D/I 
converter 230c are off. 

[0129]With the start of current storage duration, a pulse signal is inputted into F/F 290_1 of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290J. If output signal municipal solid wastej of 
F/F 290_1 of the 1 st step becomes high-level, switch SW23a and SW23b which are provided in 
the 1 output D/I converter 230c in the RGB D/I converter 220c in which this F/F 290_1 is 
formed will become one. If switch SW23a and SW23b become one, since between the gate drain 
short-circuits, TFTT23 for current memory of the 1 output D/I converter 230c will operate in a 
saturation region. Then, if it will be in a stable state, according to the current capability of 
TFTT23, the gate voltage will be set up so that the reference current from a reference current 
source may flow between the drain sauce of TFTT23. 

[0130]After being in a stable state, signal municipal solid wastej is set to a low level, and. If 
output signal municipal solid waste_2 of F/F of the 2nd step becomes high-level, switch SW23a 
and SW23b of the 1 output D/I converter 230c in the RGB D/I converter 220c in which F/F 
290_1 was formed will be come by off. At this time, the voltage that TFTT23 sends reference 
current is held by the capacitative element C2 of the 1 output D/I converter 230c in the RGB 
D/I converter 220c in which F/F 290_1 was formed. Since the end of the capacitative element 
C2 is connected to the gate for [ TFTT20 thru/or T22 ] an output, the objects TFTT20 thru/or 
T22 for an output, Corresponding to each current capability ratio to TFTT23, the current 
corresponding to eyes, the current corresponding to eyes 2 gradation, and the current 
corresponding to eyes 4 gradation can be sent 1 gradation, respectively. Such a signal municipal 
solid waste makes a high-level period 3 output-current storage duration in the RGB D/I 
converter 220c. On the other hand, switch SW23a and SW23b in the RGB D/I converter 220c in 
which F/F of the 2nd step was provided become one, and in the state where it was stabilized. It 
operates in a saturation region so that reference current may flow between the drain sauce of 
TFTT23, and according to the current capability of TFTT23, gate voltage is set up so that the 
reference current may flow. 

[01 31 ]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220c, and reference current is memorized by all the 1 output D/I 
converters 230c. 

[0132]ln the current driving period (the 1st operation period), the vertical scanning circuit 300 
chooses the control line of one line at a time. 

[01 33]If the scanning pulse Y_1 becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230c for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
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low level (U), ON and OFF of the switches SW20 thru/or SW22 will be controlled, The current 
memorized in the current driving period of the last frame is outputted according to the current 
capability of every TFTT20 thru/or T22. As a result, gray scale representation as shown in Table 
1 becomes possible. Therefore, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since reference current is memorized according to dispersion in 
current capability by current storage duration (the 2nd operation period) and dispersion in 
current capability is small in a proximity region, regardless of current capability dispersion in a 
big field, current dispersion is small and high accuracy is obtained. 

[0134]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switch SW23a and SW23b are still OFF always. 

[0135]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[0136]According to such 13th example, since reference current is 4 times the minimum value of 
the reference current in the 1st example, the charge and discharge of the load of the wiring 
which sends reference current can be performed at high speed, and it can be quickly made a 
stable state. Therefore, since current storage duration can be shortened and a current driving 
period can be lengthened, still higher-precision current can be supplied to the pixel in an 
indicator. 

[0137]I_ike the 2nd thru/or the 12th example to the 13th example, In composition as a pixel 
circuit shows drawing 38 (b), the polarity of a transistor may be changed, A transistor may be 
used as a switch and output current accuracy may be raised by adding shifting mutually the 
timing of OFF of switch SW23a and SW23b, and a transistor. The minimum value of reference 
current can be enlarged more by making current capability of TFTT23 larger than the current 
capability of TFTT22, for example. In this case, since current storage duration can be shortened 
and a current driving period can be lengthened, charge and discharge time, such as load which 
wiring to the pixel in an indicator has, can be secured now for a long time, and the current of still 
higher accuracy can be supplied to a pixel. 

[0138]Next, the 14th example of this invention is described. The 14th example is applied to the 
pixel circuit which changes the composition of the 1 output D/I converter in the 13th example, 
for example, is shown in drawing 38 (a), and when current capability dispersion of a proximity 
region is a little small, it can be used. Drawing 21 is a block diagram showing the composition of 
the 1-bit D/I converter in the 14th example of this invention. 

[0139]In the 1 output D/I converter 230d in the 14th example, TFTT23 is not provided but the 
end of switch SW23a is connected to the drain of TFTT22. Switch SW23b is connected between 
the drain of TFTT22, and sauce. 

[0140]Like the 13th example, the current value of reference current, the luminescent color has 
doubled with red and each blue and green current luminance property — current value irof 
reference current IR22 — the luminescent color — red — it corresponds to eyes 4 gradation 
and current value igof reference current IG22 has the green luminescent color — corresponding 
to eyes 4 gradation — current value ibof reference current IB22 — the luminescent color — 
blue — eyes are supported 4 gradation. That is, the reference current supplied to the 1 output 
D/I converter 230d for a red (R) display is reference current IR2 corresponding to the luminosity 
of eyes 4 gradation of the light emitting device for red displays. However, since the current- 
luminance property of a light emitting device has proportionality, it will be set to ir2=4xir0 if the 
current value corresponding to eyes is set to irO 1 gradation. Similarly, reference current IG2 or 
IB2 are inputted into the object for the green (G) display, or the 1 output D/I converter 230c for 
a blue (B) display, respectively. Therefore, in this example, the minimum of the reference current 
inputted will be 4 times the 1st example. The reason for having made reference current 
correspond to eyes 4 gradation is because the current capability of TFTT20 for an output of the 
1 output D/I converter 230d and T21 and the current capability of TFTT22 which memorizes and 
outputs current were designed like the after-mentioned so that it might be set to 1:2:4. 
[0141]The semiconductor device for light-emitting displays concerning the 14th example 
constituted in this way as well as the 1st example operates based on the timing chart shown in 
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drawing 4 . 

[0142]In the current storage duration (the 2nd operation period) in the 14th example, the one 
output each D/I converter 230d memorizes the reference current (either IR2, IG2 or IB2) 
supplied to each from the reference current source. Here, in this period, all the digital gradation 
data is made into a low level, and the switches SW20 thru/or SW22 of the 1 output D/I 
converter 230d are off. 

[0143]With the start of current storage duration, a pulse signal is inputted into F/F 290J of the 
1st step as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift 
register which comprises n F/F290 begins to operate in the clock signal ICL and the clock 
inversion signal ICLB being inputted into F/F 290J. If output signal municipal solid wastej of 
F/F 290_1 of the 1st step becomes high-level, switch SW23a and SW23b which are provided in 
the 1 output D/I converter 230d in the RGB D/I converter 220c in which this F/F 290_1 is 
formed will become one. If switch SW23a and SW23b become one, since between the gate drain 
short-circuits, TFTT22 for current memory / output of the 1 output D/I converter 230d will 
operate in a saturation region. Then, if it will be in a stable state, according to the current 
capability of TFTT22, the gate voltage will be set up so that the reference current from a 
reference current source may flow between the drain sauce of TFTT22. 

[0144]After being in a stable state, signal municipal solid wastej is set to a low level, and. If 
output signal municipal solid waste_2 of F/F of the 2nd step becomes high-level, switch SW23a 
and SW23b which are the 1 output D/I converters 230d in the RGB D/I converter 220c in which 
F/F 290_1 was formed will be come by off. At this time, the voltage that TFTT22 sends 
reference current is held by the capacitative element C2 which is the 1 output D/I converter 
230d in the RGB D/I converter 220c in which F/F 290J was formed. Since the end of the 
capacitative element C2 is connected to the gate for [ TFTT20 and T21 ] an output, the objects 
TFTT20 thru/or T22 for an output can send the current corresponding to eyes, the current 
corresponding to eyes 2 gradation, and the current corresponding to eyes 4 gradation 1 
gradation corresponding to each current capability ratio. Such a signal municipal solid waste 
makes a high-level period 3 output-current storage duration in the RGBD/I converter 220c. On 
the other hand, switch SW23a and SW23b in the RGB D/I converter 220c in which F/F of the 
2nd step was provided become one, and in the state where it was stabilized. It operates in a 
saturation region so that reference current may flow between the drain sauce of TFTT22, and 
according to the current capability of TFTT22, gate voltage is set up so that the reference 
current may flow. 

[0145]In current storage duration, the above 3 output-current storage duration is repeated about 
all the RGB D/I converters 220c, and reference current is memorized by all the 1 output D/I 
converters 230d. 

[0146]In the current driving period (the 1st operation period), the vertical scanning circuit 300 
chooses the control line of one line at a time. 

[01 47]If the scanning pulse Y_1 becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1 output D/I converter 230d for every output synchronizing with this. If the 
digital gradation data DO thru/or D2 is inputted, according to these levels (the high level (H) / 
low level (O), ON and OFF of the switches SW20 thru/or SW22 will be controlled, The current 
memorized in the current driving period of the last frame is outputted according to the current 
capability of every TFTT20 thru/or T22. As a result, gray scale representation as shown in Table 
1 becomes possible. Therefore, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since the reference current corresponding to eyes is memorized 
according to TFTT2 current-capability dispersion 4 gradation by current storage duration (the 
2nd operation period) and the current corresponding to eyes is outputted 4 gradation in TFTT22, 
the current of accuracy high as current corresponding to eyes 4 gradation can be outputted. 
Although the current outputted in TFTT20 and T21 is eyes and a thing corresponding to eyes 2 
gradation 1 gradation, respectively, these current values are below half of the current of eyes 4 
gradation, and even if it changes a current value with current capability dispersion, if it compares 
with the case where eyes vary 4 gradation, it is small [ the influence ]. Therefore, even when 
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some current dispersion is in a proximity region, high-precision current can be supplied. 
[0148]On the other hand, in a current driving period (the 1st operation period), the shift register 
does not operate but all the switch SW23a and SW23b are still OFF always. 
[0149]And by repeating the above operations about each frame, in the indicator 400, the display 
according to the gradation data DO thru/or D2 is performed, and highly precise current is 
supplied to a pixel circuit in that case. 

[01 50] According to such 14th example, since reference current is 4 times the minimum value of 
the reference current in the 1st example, the charge and discharge of the load of the wiring 
which sends reference current can be performed at high speed, and it can be quickly made a 
stable state. Therefore, since current storage duration can be shortened and a current driving 
period can be lengthened, it is possible to secure charge and discharge time, such as load which 
wiring to the pixel in an indicator has, for a long time. For this reason, the current of still higher 
accuracy can be supplied to a pixel. 

[0151]Like the 2nd thru/or the 10th example to the 14th example, In composition as a pixel 
circuit shows drawing 38 (b), the polarity of a transistor may be changed, A transistor may be 
used as a switch and output current accuracy may be raised by adding shifting mutually the 
timing of OFF of switch SW23a and SW23b, and a transistor. Only TFTT22 does not use current 
as the transistor memorized and outputted, but it memorizes and is made to output current also 
for TFTT21, and even when a proximity region differs in increasing reference current further, the 
current of higher accuracy can be supplied. For example, in the semiconductor device for light- 
emitting displays of the 13th or 14th example, it becomes possible about the 1-bit D/I 
conversion circuit of the example of the 1st thru/or 12 to raise 1 or the accuracy for two or 
more bits by 1 or adding more than one at the 1 output D/I conversion circuit of the example of 
the 13th or 14. 

[0152]Next, the 15th example of this invention is described. The 15th example is applied to the 
pixel circuit shown, for example in drawing 38 (a). Drawing 22 is a block diagram showing the 
composition of the semiconductor device for light-emitting displays concerning the 15th example 
of this invention. 

[0153]The D/I converter 21 Od is formed in the 15th example, and to this D/I converter 21 Od. 
The shift register which comprised n flip-flop (F/F) 290c_1 thru/or 290 c_n which were provided 
every 1 output D/I converters 230e for the number of outputs to a light-emitting display (3xn) 
and three outputs is provided. Start signal 1ST for the timing control which memorizes current, 
the clock signal ICL, the inversion signal ICLB of this clock signal ICL, and current selector- 
signals ISEL1 are inputted into a shift register. The digital image data DO thru/or D2 of each 
output is inputted into the 1 output D/I converter 230e, and either the reference current IR0 
thru/or IR2 for referring to it, IG0 to IG2, IB0 to IB2 are inputted into it according to the 
luminescent color assigned to it. Reference current is the current value whose luminescent color 
suited to red and the current-luminance property of each blue and green light emitting device, 
current value irof reference current IR00 — the luminescent color — a red light emitting device 
— corresponding to eyes 1 gradation — current value irof reference current IR1 1 — the 
luminescent color — a red light emitting device — corresponding to eyes 2 gradation — current 
value irof reference current IR22 — the luminescent color — red — it corresponds to eyes 4 
gradation, the same — 1 gradation whose luminescent color of the current value of the 
reference current IG0 thru/or IG2 is green respectively — eyes and 2 gradation — eyes — 
corresponding to eyes 4 gradation — 1 gradation of blue [ reference current / IB0 thru/or IB2 / 
luminescent color ] respectively — eyes and 2 gradation — eyes — it corresponds to eyes 4 
gradation. The current selector signals ISEL1 and ISEL2 are inputted into the 1 output D/I 
converter 230e. The one RGB D/I converter 220d comprises the three 1 output D/I converters 
230e into which the signals MSWA and MSWB outputted from one F/F 290c and this F/F 290c 
are inputted. 

[01 54] Drawing 23 is a block diagram showing the composition of the 1 output D/I converter 
230e. The output blocks 240a and 240b and the data creation circuit 232 where the 1 output D/I 
converter 230e is constituted by the three 1-bit D/I converters 231, respectively are provided. 
It is controlled by the current selector signals ISEL1 and ISEL2, respectively, and switch SW31 
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which chooses from which block whether current is outputted among the output blocks 240a and 
240b, and SW32 are provided. The data creation circuit 232 generates the data signal DOA 
thru/or D2A and DOB thru/or D2B based on the digital gradation data DO thru/or D2 and the 
current selector signals ISEL1 and ISEL2 for one output. The data signal DOA thru/or D2A are 
inputted into the output block 240a, and the data signal DOB thru/or D2B are inputted into the 
output block 240-2. The output signal MSWA of F/F 290c is inputted into the output block 240a, 
and the output signal MSWB of F/F 290c is inputted into the output block 240b. The reference 
current 10 thru/or 12 for referring to it is inputted into the output blocks 240a and 240b. Since 
the 1-bit D/I converter 231 has the same composition as the thing of the 1st example and the 
current-luminance property of a light emitting device has proportionality, the relation between 
ir1=2xir0 and ir2=4xir0 is realized. Similarly it is the 1-bit D/I converter 231 provided in the 
object for the green (G) display, or the 1 output D/I converter 230 for a blue (B) display, 
Reference current IG0 or IB0, reference current IG1 or IB1, reference current IG2, or IB2 are 
inputted into that into which the gradation data DO, D1, and D2 are inputted, respectively. 
[01 55] Drawing 24 is a circuit diagram showing the composition of an example of the data 
creation circuit 232. NAND gate NAND0A thru/or NAND2A which considers current selector- 
signals ISEL1 as one input in the data creation circuit 232, for example, Inverter IV0A which 
reverses these outputs, respectively thru/or IV2A, NAND gate NAND0B which considers current 
selector-signals ISEL2 as one input or NAND2B, inverter IV0B which reverses these outputs, 
respectively, or IV2B is provided. The gradation data DO is further inputted into NAND gate 
NAND0A and NAND0B, the gradation data D1 is further inputted into NAND gate NAND1A and 
NAND1B, and the gradation data D2 is further inputted into NAND gate NAND2A and NAND2B. 
And the data signal DOA thru/or D2A and DOB thru/or D2B are outputted, respectively from 
inverter IV0A thru/or IV2A and IV0B thru/or IV2B. However, this composition is an example, and 
if it can output the same signal, it is very good in other composition. 

[0156]Next, operation of the semiconductor device for light-emitting displays concerning the 
15th example constituted as mentioned above is explained. Drawing 25 is a timing chart which 
shows operation of the semiconductor device for light-emitting displays concerning the 15th 
example of this invention. 

[0157]Since it begins to carry out the vertical scanning of the indicator 400 (refer to drawing 35 ), 
the period until the next vertical scanning starts is made into one frame. In the case of this 
example, two kinds of frames to which one side of the exclusive current selector signals ISEL1 
and ISEL2 becomes high-level mutually appear by turns. 

[0158]First, the 1st frame is explained. In current selector-signals ISEL1, in the 1st frame, high 
level and current selector-signals ISEL2 become a low level. In this case, in the output blocks 
240a and 240b, by the 1st output block 240a into which the digital image data DA0 thru/or DA2 
is inputted, and current is outputted. [ switch SW1 ] On the other hand, in the 2nd output block 
240b into which digital-image-data DB0 thru/or DB2 are inputted, switch SW2 turns off and 
current is memorized. In details, the 1-bit D/I converter 231 in the output block 240b memorizes 
any one of the reference current IR0 thru/or IR2, IG0 to IG2, IB0 to the IB2 more. However, in 
this frame, digital-gradation-data DB0 thru/or DB2 are in a low level, and switch SW1 of the 1- 
bit D/I converter 231 in the output block 240b has become OFF. 

[0159]Next, the operation which memorizes the current of the output block 240b is explained. 
[0160]With the start of the 1st frame, a pulse signal is inputted into F/F290c_1 of the 1st step 
as the start signal 1ST, Simultaneously with the input of this pulse signal, the shift register which 
comprises n F/F290 begins to operate in the clock signal ICL and the clock inversion signal ICLB 
being inputted into F/F290c_1. If output signal MSWB.of F/F290c_1 of 1st step 1 becomes high- 
level, the switches SW2 and SW3 of the 1-bit each D/I converter 231 of the output block 240b 
provided in the 1 output D/I converter 230e into which this output signal MSWB_1 is inputted will 
serve as one. If the switches SW2 and SW3 are turned on, since between the gate drain short- 
circuits, TFTT1 for current memory / output in the 1-bit D/I converter 231 will operate in a 
saturation region. And where this operation is stabilized, according to the current capability of 
TFTT1, the gate voltage is set up so that reference current may flow between the drain sauce of 
TFTT1. 



http://ww4.ipdl.inpit.go j^^^ 1/28/2008 



JP,2003-195812,A [MEANS] 



Page 21 of 24 



[0161]After being in a stable state, signal MSWBJ is set to a low level, and. If output signal 
MSWB.2 of F/F of the 2nd step becomes high-level, the switches SW2 and SW3 in the output 
block 240b provided in the 1 output D/I converter 230e in the RGB D/I converter 220d in which 
F/F 290J was formed will serve as OFF. At this time, the gate voltage of TFTT1 of the output 
block 240b in the RGB D/I converter 220d in which F/F 290_1 was formed is held at the voltage 
that reference current flows by the capacitative element C1. As a result, it is not concerned with 
each current capability, but reference current is memorized by TFTT1. Such a signal municipal 
solid waste makes a high-level period 3 output-current storage duration in the RGB D/I 
converter 220d. On the other hand, the switches SW2 and SW3 of the output block 240b in the 
RGB D/I converter 220d in which F/F of the 2nd step was provided serve as one, and in the 
state where it was stabilized. It operates in a saturation region so that reference current may 
flow between the drain sauce of TFTT1 of the 1-bit D/I converter 231, and according to the 
current capability of TFTT1, gate voltage is set up so that the reference current may flow. 
[0162]In the 1st frame period, the above 3 output-current storage duration is repeated about the 
2nd output block 240b in all the RGBD/I converters 220d, and reference current is memorized 
by the 2nd output block 240b of all the 1 output D/I converters 230e. 

[0163]Next, operation of the 1st output block 240a in the 1st frame is explained. With the 1st 
frame, the vertical scanning circuit 300 chooses the control line of one line at a time. The 
scanning pulse Y_1 which is the 1st line and 2nd~line output, and Y_2 are shown in drawing 25 . 
[01 64]If the scanning pulse Y_1 becomes high-level, the control line of the 1st line will be chosen 
and the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will 
be inputted into the 1st output block 240a in the 1 output D/I converter 230e for every output 
synchronizing with this. If the digital gradation data DO thru/or D2 is inputted, according to these 
levels (the high level (H) / low level (L)), ON and OFF of switch SW1 in the 1-bit D/I converter 
231 will be controlled, The current memorized by TFTT1 in the current driving period of the last 
frame is outputted, and gray scale representation is performed. 

[0165]As shown in Table 1, an output current value can be adjusted with the digital gradation 
data inputted from 0 to 7xi0. Since gate voltage is set up so that current equivalent to a 
reference current source may flow according to the current capability of TFTT1 with the last 
frame, and it is outputting using the TFTT1 [ same ], regardless of current capability dispersion, 
dispersion in output current is small and high accuracy is obtained. 

[0166]On the other hand, in the 1st frame, the output MSWA of a shift register is always a low 
level, and the switches SW2 and SW3 in all the output blocks 240a are still OFF always. 
[0167]In the 2nd following frame, operation of the 1st output block 240a and operation of the 2nd 
output block 240b are replaced by making high-level a low level and current selector-signals 
ISEL2 for current selector-signals ISEL1. As a result, the 1st output block 240a memorizes 
current, and the 2nd output block 240b outputs current. 

[0168]By repeating the above operation every two frames, this example can supply highly precise 
current to a pixel circuit. In this example, since two output blocks are provided in one output, in 
each frame, since current is outputted, one output block is used, and the output block of another 
side can be used in order to memorize current, and does not independently need to provide 
current storage duration. Thereby, all 1 frame periods turn into a current driving period, and it 
becomes possible to secure charge and discharge time, such as load which wiring to the pixel in 
an indicator has, for a long time. Therefore, the current of still higher accuracy can be supplied 
to a pixel. 

[0169]To the 15th example, the 2nd thru/or the 14th example may be applied and the same 
effect can be acquired. 

[0170]The cycle of current memory will not be limited for every frame, and may be every several 
frames. Since the period of current memory becomes long by carrying out the cycle of current 
memory every several frames, current can be memorized in still higher accuracy. However, it is 
needed for the gate voltage corresponding to the current at the time of memory for the change 
below the accuracy called for by leak of a transistor, etc. not to arise. 

[0171]Next, the 16th example of this invention is described. The 16th example establishes a 
precharge circuit in the latter part of a 1 output D/I converter. Drawing 26 is a block diagram 
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showing the composition of the semiconductor device for light-emitting displays concerning the 
16th example of this invention. 

[0172]The D/I converter 21 Oe is formed in the 16th example. The D/I converter 21 Oe has the 
same composition as the D/I converter 21 Od in the 16th example except for the point that the 
precharge circuit 250 is established in the latter part of the one output each D/I converter 230e, 
respectively. A precharge signal PC input is carried out in the precharge circuit 250. 
[0173]the period when the precharge circuit 250 is set up by a precharge signal — each output 
**** of the D/I converter 210d — the voltage decided by the output current of the 1 output D/I 
converter is outputted instead of the output current of the 1 output D/I converter 230e. Drawing 
27 is a circuit diagram showing the example of composition of the precharge circuit 250. The N 
channel transistors T31 thru/or T33 and the P channel transistor T34 which are controlled by 
precharge signal PC are provided in the precharge circuit 250. The output current IOUT from the 
1 output D/I converter 230e is inputted into one end of the transistors T31 and T32, and the 
non-inversed input terminal of the dummy load circuit 252 and the operational amplifier 251 is 
connected to the other end of the transistor T31. In the false addition circuit 252, one end of the 
transistor T33 is connected to the transistor T31, and the gate of the P channel transistor T35 
is connected to the other end of the transistor T33. The voltage VEL is supplied to the sauce of 
the transistor T35, and the other end is connected to the transistor T31. The output signal of 
operational amplifier 251 the very thing is inputted into the inversed input terminal of the 
operational amplifier 251, one end of the transistor T32 is connected to the output terminal of 
the operational amplifier 251, and the other end is connected to the other end of the transistor 
T34. The driving current of a light emitting device is outputted from the common node of the 
transistors T32 and T34. 

[0174]In such a precharge circuit 250, it is determined whether for the output current IOUT of 
the 1 output D/I converter 230e to be made into the output current lout, and to carry out a 
direct output with the transistor T34, or output to the dummy load circuit 252. It is determined 
by the transistor T32 whether the output of the operational amplifier 251 is considered as the 
output of the D/I converter 21 Oe. Since the operational amplifier 251 is carrying out negative 
feedback of the output to the inversion input, it carries out the voltage follower output of the 
voltage inputted into a noninverting input. The transistor T35 is the same transistor as TFTT102 
of the pixel circuit ( drawing 38 (a)) in the indicator 400, or a transistor which has equivalent 
current capability. However, it is good also as composition which short-circuits between the gate 
drains of the transistor T35, and does not form the transistor T33 as the dummy load circuit 252. 
The transistor T31, T32, and T34, If it has composition which can also consider it as a reverse 
polar transistor, and inputs the precharge signal PC itself and its inversion signal, for example 
with some polarity of precharge signal PC in order to act as a switch, it is also possible to use 
what kind of polar transistor. 

[0175]Next, operation of the precharge circuit 250 is explained. Drawing 28 is a timing chart 
which shows operation of the precharge circuit 250. 

[0176]In this example, an one-line selection period is divided into the 1st period and 2nd period 
by the level of precharge signal PC. 

[0177]In the 1st period, precharge signal PC has become high-level, and it is a precharge period. 
If the scanning pulse YJ becomes high-level, the control line of the 1st line will be chosen and 
the triplet digital gradation data DO thru/or D2 of the 1st line for several output minutes will be 
inputted into the 1 output D/I converter 230e for every output synchronizing with this. The 1 
output D/I converter 230e outputs current according to the relation shown in Table 1 from the 
inputted digital gradation data DA0 thru/or DA2. If precharge signal PC serves as a high bell at 
this time, the transistor T34 in the precharge circuit 250 will serve as OFF, and the transistors 
T31 and T32 will serve as one. Therefore, in the precharge circuit 250, the output current of the 
1 output D/I converter 230e flows into the dummy load circuit 252. Since the transistor T35 is 
formed in the dummy load circuit 252, when the output current lout is stabilized and it flows, the 
gate voltage of the transistor T35 turns into gate voltage when the output current lout stabilized 
and flows into the pixel circuit in an indicator, and the almost same voltage. And this voltage 
serves as an input of the voltage follower constituted by the operational amplifier 252, and in this 
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precharge period, since the transistor T32 serves as one, the output of a voltage follower turns 
into an output of the D/I converter 21 Oe. Therefore, in this period, the gate voltage of the 
transistor T35 can be impressed to the pixel circuit in an indicator. 

[0178]Since the dummy load circuit 252 has the wiring load very smaller than a pixel circuit etc. 
which need to be and carry out charge and discharge near the 1 output D/I converter 230e, At 
very high speed, operation of stabilizing and sending the fixed output current of the 1 output D/I 
converter 230e through the transistor T35 can be performed, even when an output current value 
is low as compared with the case where the pixel circuit in an indicator is driven by the fixed 
output current of a 1 output D/I conversion circuit. Since operation of impressing the gate 
voltage of the transistor T35 to the pixel circuit in an indicator is also performed with the output 
of low impedance called a voltage follower, it is realizable at high speed. 

[0179]Precharge signal PC serves as a low level, and the 2nd period is a current output period. 
When precharge signal PC serves as a low level, the transistor T34 in the precharge circuit 250 
serves as one, and the transistors T31 and T32 serve as OFF. Therefore, in the precharge 
circuit 250, the output current of the 1 output D/I converter 230e is outputted as it is, and the 
pixel circuit in an indicator drives. Since precharge operation is performed in the 1st period at 
this time, when the output current of the 1 output D/I converter 230e is stabilized and it flows, 
near voltage is impressed to the pixel circuit in an indicator. Therefore, in the 2nd period, 
operation of amending current capability dispersion between transistor TFTT102 ( drawing 38 (a)) 
in the pixel circuit in the transistor T35 and an indicator, and operation of it being stabilized in 
the pixel circuit in an indicator, and driving the output current lout to it are performed. As a 
result, the quantity which carries out the charge and discharge of the wiring load etc. in the 2nd 
period is small, and ends. Therefore, the 2nd period can shorten a period compared with the case 
where precharge operation is not performed. After outputting stable voltage by precharge 
operation, it can operate without being influenced by the state in front of an one-line selection 
period in order to perform a current drive. 

[0180]Then, in the scanning pulse YJ, a low level and the scanning pulse Y_2 become high-level, 
the control line of the 2nd line is chosen, and the same operation is repeated. By the above 
operation, the pixel circuit in an indicator can be driven at high speed by the current of still 
higher accuracy. 

[0181]The same effect can be acquired even if it applies, when the circuit and the 
semiconductor device which may apply the 1st thru/or the 15th example as a 1 output D/I 
converter of the 16th example, and supplies current are not contained in this invention. 
[0182]Next, the 17th example is described. The 17th example changes the composition of the 
precharge circuit in the 16th example. Drawing 29 is a block diagram showing the composition of 
the precharge circuit in the 1 7th example of this invention. 

[0183]In addition to the component of the precharge circuit 250, the N channel transistor T36 
and the P channel transistors T37 and T38 into which precharge signal PC is inputted are 
provided in the precharge circuit 250a in the 17th example. The transistor T38 is connected 
between the output terminal of the operational amplifier 251, and the inversed input terminal. 
The capacitative element C3 is inputted into the output terminal of the operational amplifier 251, 
the transistor T36 is connected between the other end and inversed input terminal, and the 
transistor T37 is connected between non-inversed input terminals. 

[0184]The precharge circuit 250a constituted in this way, By having a circuit which cancels the 
offset voltage of the operational amplifier 251 known well, and performing offset cancellation 
operation at a current driving period, it cannot be influenced by the offset voltage of the 
operational amplifier 251, but precharge operation can be performed. Other operations are the 
same as operation of the precharge circuit 250 in the 16th example. 

[0185]Next, the 18th example of this invention is shown in drawing 32 . The data register 203 in 
which the 18th example holds the digital data signal inputted, The shifting-data register 202 
which outputs the scanning signal which synchronized with the timing to hold, It is the horizontal 
drive circuit 200 provided with the data latch 204 which holds the signal of all the data registers 
synchronizing with a latch signal, and is outputted to the D/I converter 210, and the D/I 
converter 210 which outputs current according to a digital data signal. The D/I converter 210 
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may also include a precharge circuit. The D/I converter 210 may comprise a D/I converter of 
the example of either [ this invention ] the 1st thru/or the 17th either. 

[0186]Next f the 19th example of this invention is shown in drawing 33 . The 19th example can 
increase the data line and the pixel circuit which can be driven without the output of the D/I 
converter 210 of the 18th example being having enabled it to connect with the data line of two 
or more indicators 400 one by one, and increasing circuit structure by the selector circuit 21 1. 
[0187]Next, the 20th example of this invention is shown in drawing 34 . The 20th example builds 
the reference current source 212 which creates reference current in the 18th example in the 
horizontal drive circuit 200. 

[0188]In the 1st of this invention thru/or the example of 20, although TFT explains the 
transistor, it may comprise a more general transistor and two or more horizontal drive circuits 
200 may be used to one indicator. The indicator 400, the horizontal drive circuit 200, and the 
vertical scanning circuit 300 may be formed on the same substrate by creating all the transistors 
by TFT. In this case, highly precise precharge is realizable by creating the load of the indicator 
400, and the load (circuit) of the same composition for the load (circuit) of the precharge circuit 
in the example of this invention. 

[01 89] Although the 1st of this invention thru/or the example of 20 explain the example driven by 
4096 color specification as which 0 gradation - the triplet digital gradation data of 7 gradation 
displays input the light-emitting display provided with the light emitting device whose current- 
luminance property is proportionality in the color (R, G, B), respectively, A monochromatic case 
or the more nearly same composition also in the case of a multi-bit is extensible as it is. 
Although all transistors are set to TFT, this invention is realizable by same composition also with 
a more general transistor. Although drawing 38 (a) is assumed as a pixel circuit of an active 
matrix system, this invention is [ as opposed to / other pixels of a simple matrix system or pixel 
circuits of a current drive system / again ] realizable by same composition. 

[0190]The above examples are applied also to a current load device provided with a more general 
current load device, although it is explaining in a light-emitting display provided with a light- 
emitting display device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 1 st example of this invention. 

[Drawing 2] It is a block diagram showing the composition of the 1 output D/I converter 230. 
[Drawing 3] It is a block diagram showing the composition of the 1 —bit D/I converter 231. 
[Drawing 4] It is a timing chart which shows operation of the semiconductor device for a current 
load device drive concerning the 1st example of this invention. 

[Drawing 5] It is a block diagram showing the composition of the 1 -bit D/I converter in the 2nd 
example of this invention. 

[Drawing 6] It is a block diagram showing the composition of the 1 -bit D/I converter in the 3rd 
example of this invention. 

[Drawing 7] It is a block diagram showing the composition of the 1-bit D/I converter in the 4th 
example of this invention. 

[Drawing 8] It is a block diagram showing the composition of the 1-bit D/I converter in the 5th 
example of this invention. 

[Drawing 9] It is a block diagram showing the composition of the 1-bit D/I converter in the 6th 
example of this invention. 

[Drawing 10] It is a block diagram showing the composition of the semiconductor device for light- 
emitting displays concerning the 7th example of this invention. 

[Drawing 1 1] It is a block diagram showing the composition of the 1 output D/I converter 230a. 
[Drawing 12] It is a block diagram showing the composition of the 1-bit D/I converter 23 1f. 
[Drawing 13] It is a timing chart which shows operation of the semiconductor device for a current 
load device drive concerning the 7th example of this invention. 

[Drawing 14] It is a block diagram showing the composition of the 1 —bit D/I converter in the 8th 
example of this invention. 

[Drawing 15] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 9th example of this invention. 

[Drawing 16] It is a block diagram showing the composition of the 1 output D/I converter 230b. 
[ Drawing 1 7] It is a block diagram showing the composition of the 1-bit D/I converter 231 h. 
[Drawing 18 ]It is a block diagram showing the composition of the 1-bit D/I converter in the 10th 
example of this invention. 

[Drawing 19] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 1 3th example of this invention. 

[Drawin g 20] It is a block diagram showing the composition of the 1 output D/I converter 230c. 
[ Drawin g 21] lt is a block diagram showing the composition of the 1-bit D/I converter in the 14th 
example of this invention. 

[ Drawing 22 ]lt is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 15th example of this invention. 

[ Drawing 23 ]It is a block diagram showing the composition of the 1 output D/I converter 230e. 
[ Drawing 24 ]It is a circuit diagram showing the composition of an example of the data creation 
circuit 232. 
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[Drawing 25] It is a timing chart which shows operation of the semiconductor device for a current 
load device drive concerning the 15th example of this invention. 

[Drawing 26] It is a block diagram showing the composition of the semiconductor device for a 

current load device drive concerning the 16th example of this invention. 

[Drawing 27] It is a circuit diagram showing the composition of the precharge circuit 250. 

[Drawing 28] It is a timing chart which shows operation of the precharge circuit 250. 

[Drawing 29 ]It is a block diagram showing the composition of the 1-bit D/I converter in the 17th 

example of this invention. 

[Drawing 30] It is a block diagram showing the composition of the 1-bit D/I converter in the 11th 
example of this invention. 

[Drawing 31] It is a block diagram showing the composition of the 1-bit D/I converter in the 12th 
example of this invention. 

[Drawing 32] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 18th example of this invention. 

[Drawing 33] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 19th example of this invention. 

[ Drawing 34] It is a block diagram showing the composition of the semiconductor device for a 
current load device drive concerning the 20th example of this invention. 

[Drawing 35j The light emitting device as which luminosity is determined by the current supplied 
is a figure showing the composition of the light-emitting display in each pixel. 
[Drawing 36]It is a circuit diagram showing the composition of one pixel display part in the case 
of simple matrix driving. 

[Drawing 37] It is a circuit diagram showing the composition of one pixel display part in an active- 
matrix drive. 

[Drawing 38] (a) And (b) is a circuit diagram showing other composition of one pixel display part in 
an active-matrix drive. 

[ Drawing 39] It is a block diagram showing an example of the composition of the horizontal drive 
circuit 200 for outputting current to the indicator 400. 

[Drawing 40] lt is a circuit diagram showing the 1st conventional example of digital one / current 
conversion part for one output. 

[Drawing 41] It is a circuit diagram showing the 2nd conventional example of digital one / current 

conversion part for one output. 

[Description of Notations] 

210, 210a - a 210 d:D/I converter 

220, 220a - a 220 c:RGB D/I converter 

230, 230a - a 230c:1 output D/I converter (1 output D/I conversion circuit) 

231, 231a - a 231 i:1-bit D/I converter (1-bit D/I conversion circuit) 
250 250a: Precharge circuit 



[Translation done.] 
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[ Drawing 25] 
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KU-O-V-XP^lCaftf /ctolc^gJ&ffifft^y. ^5- 
c0fitl4HuE h^>i/7>$conyfoifet}lz'&l^3l%.1!-ti. ffi 

§zt^>vx?<oM%imtiic'&.^fcsmn%itf kwv 
- v-xfim^n^mEE*!: ^ y % ^-©»fflE» 2 stfse 

h7^'X^^- h-V-XP^m£E^«}f*tl> z<o 
7J-T?.^S^6^HijEM 1 ©X-r yfOWcJ; »J >*S? 

tis tzimtr zm&m7 nm 9 wrwi mz 

[tt5R^1 1] BuE^3<DX'r«y5 1 l4, 

m&m 1 2 ] mtsss 1 t^m 3 <oxj <? ^tf^ ^ >y 
1 1 cot^-rn^ 1 mzEKnwJkAV&'rtwxsabm* 
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ti, BuE^OXYyf ^tgfiTr*. Y=5>y-J7.Wf- 
h©fiS&«£©lK^Em2<DX*yf h 

5 > -y x * <oy- h <t its t ©aco 1 / 2 y » 
nwytfMEmi o h7»'7^<Dy- Rcjewarn 

-r^C<!:^^<!:-r^WARJS1 2 |cEtt0«3iEftltr>{ 
yXfglbfB^WttilHo 
CMSfcJS 1 4 ] MSB nt7f- fV* Jl//«a0HfcH]K 
(is A*)*ft£ 1 aoSuIBS*m3S<fc y n 
*3MI*E«U EttLfc*atffi»fcH»tfy btor'J 

$ i ux- * cfc y su ib^^ibis "mm* & -h t % 

hsjrjsi 5] Has^^^/u/masEjftisiBK*, is 
©a»mat«fc y saa-r *a»<o«ai«©rt, i o# we 
A*i*h*B2iE«aEfiiT»*ci:*»atra»»qji 

4 (cEKOKftM?*' WXigftffi¥»f*^Bo 
[fll$5 16] 1 XttSStoSSEx -y -5* /k/waBHft 
SKfc«J:y«J«Sti*mEn fcfy hf^Jb/Sa« 

^LfctcD^SuIBn If y hf y£/l//m3!M<[H]Sg£>ai 

-r^is^i 4xt±i sicBKomamarx/vrABtt 

*©x-*«t fflfflftt SSI &t>SS2CDl&E#«£i£ 

t y-A^awBsii ©«s«aft»i=««*nyc«a[E 
Hffl h^y-y'x* t si^cy- h<M®»;frftv-A# 

^y-yx*t iHEBafcttiftJS h^y-yx*©^- h<t 

^^SuIBkfiomSfJliJ^ffl h^y-yx*© KU-<y<k fiy 

#©i^-rftjbHc«fc y w»*ti« kfflflDtB**ywfflA-r y 

ft StEVSKEflffi h^y-yA^OKU-OtHuEfB 
^«i:OB(Hc8Ni!*n83E#J«BW8«eii-ra«*=J:y 
»J»*n«* 1 ©E**JWfflA-< ft ME«3!EE1i 
ffl h^y-yxso'r"- h tiwEwaffi^ffl h^yy'xs 
©y- k t<oiaic»«*nwE«»««eis-r*«^ic 
<t y M»*n*« 2 ©E«*j»ffl A-f 7ft s-fii*T 
t^ct«»astr«»*sii 4p»mi 6®i^ti*i 



[M^mi 8] a»Ef*y*7u/«aaE»iiiBHi, me 

— £cq 1 tfy hJt>M3£*ns k*<&f*-t £*§!t jg 1 & 

tfjg 2 4>M«m t % ig i &tMg 2 <*> wEtt&n t y - 
AtfBuEsn (omEE^mcmmititcmms&mm ^ 
y-yx* t mnz?- btm^nv-xt^m 1 <d« 

*t SuE«3itdJ^ffl h^y-yA-?<Dy- h<hSuEm2 

kmcom^ttitim h^y-yx^ro Ku-fy .tmEttiWS 

^<l:^DF^^clgigS^nSuEf•-^SS^EJi■r^ff-^<Dt^■r 

tmmzmm h ^ y -yx * o k u>r y <t mm^m <t o 
iHiicje«#nmEK 2 ®$j«tt$£&-r ^sft^ic j: y »j 

SP^n^Si 1 ©EliftJSPfflXf 7ft l9E«3KE1tfii 

h^y-yA^©y- htsuEii^aj^ffl h^y-yxs© 

y- h t©B»«:»tt*tii5ESB 1 ©Mfait^fiitr *« 
#icj:y*jffli*ti*SE2a)E«*iJWfflA'r7ft, $fli 

m&mi 9i m&T'JZfr/w.ymtmmt. me 

-*<D1 bfy h*MEjt*n^k*©x— SiJ©$ig 
mi&tf!g2<75Bll«ii£;i®t «atE«^offi*ffl 
h 5 y v-A* y- h ME«3feEBA"3tl]^ h =y 

yj^(D¥- btmnttenv-x&k- 1 mommm 
-hm h^y-yx^i:, suE^siEdJ^iffl K^y-yx^©^ 
- htwE«2©«E«ie«t(oianc»«t*tifcs«* 

^^MESiSE'lt^oai^ffl h^y-yxi> <h k - 
1 OomiJitai^ffl h^y-y'X-Si<7) KU-<y<!:HuEai^4s5 

?<t<DPaicffi^*nBuEf"— *fg*<srr*fi^<o^-r 
n^c«fey*jffli*ti*kffl[i©aj*iw»fflA-f y^ <t. m 
EwafcEttjfif^ai^iffl h^y-yx-?£> KU"< ytSuEfa 
t ©iBicje«!*nffiE*j»«*eja-r zm^z & y 

*J©*nsm 1 ©Ett*J8ffl A-f 7ft H3EH-3SE1S 
^odi^lffl h^y^X^oy- h<hHuE?l3iEE1S3b^oaj 

tim t-^y-yx-SKZ) KKyxfift^t^p^ics^ 
nBijE*jaPiS«^ea-r ^.fi^tc * y *ijfii5-n^M 2 ©e 
«M»fflA-ry^t *«5tTt"*ct*»atr*ui 

1 4 7^M 1 6tDt>T+i^ 1 ^(cEiffiomattft^fM 

[H5t<«2 0] WEx^^/U/WSIBCftiatttts I5E 
SW3ft^3ftns«#*g<i:, lcSuEf-y^;U@i»f 
— ?(D1 tfy hJbM5^*n«k*(7)f*-^IS«!:> SIS 
tf3B2(D*JWIftt Si St>'S2<7)mBE«Sia^<»:, y- 

A<j«i5EJB 1 (Dmrnmi^micmm^ titcmmm^ta 
timb? y-yx-ji t h ^BuEmjTSEit^oai^ffl 
h^y-yx^cDy- h tm&ztiv-xtfm 1 <d®e« 
*gisncftas^*nfc k - 1 fliomsteffi^ffl h^y-yx 



I* 
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(Dmmm^miKDmiz^m^tirc^mmT-t. **me 
'mm&mfr-o&jim h^>s>x* t k - 1 mcom^aats 

znm&T-zi&zfcMTzm^wTtiMc.i: y uv 
kffl©a*iafflffl^-r me^sseh*^ 

3 sg i ©e«s mm x-r-y^t. mmmzmtr^> & -h 

1 ©*jw«£ear*«^tc £ y *jw*ti*jg 2 ©ibis 
^1 4jisi 60D^-rn6M mimmonmnftT/w 

2 1 ] MEm5MB1tE XtiWSitEltfr o a 73 

©y-TxhMIBm 1 <D«JE«l6ii<Dlffll;:* y- 
©WEflH6»c<fc y/W7 7 X*nTt^^U50^2© h 
^V^X2£ilJ)Q?tlfcME1 tfv hx^^/U/WaflE 

So 

[|f3£JS 2 2 ] MEm>jftE1Sfr o iii h 7 y ~JX z 

<Dmmmtiit. m&mmmtim t-^yvxtuzisifzm. 

£<h£!|#a<!:-t£Mit<JS1 7 7iS2 1 ©i^r+itf 1 Jllc 

inwR 2 3 ] mz&mmmx* * ^t^ycovm 
tsjesb 1 Rtfn 2 ©E«w»ffl7.-r =f-ft*ykme> 
<t#ic, suiBS^fBiSffl t-^y-yxzit. foy-h- 

Lfcspgicfctt 3 mmmmm k ^ > v-x * coy 

- h - v - x rotis % mB&mnm* k u -r > - v - 
7.p^ic3if-rfc«)tCi^g^aEE<t & y . ^©{aiiHuiBm^ 

MEfg 1 ©E«6HSWBX-r y *#*7tt«K«J: 

MESM^fKME^EIiffl hTV^^cy 

- V - X < S*mjjS 6 ME n OcDffijjtttii 

ttm b^y^x^a^oym^mtum^tc^Tn 
mh^yvxztf-xtTzttfT^ tu irt z> g 

frtfMEn h <D x v> $ ; t*- * lc «fc o T * 

n^dt^mi-r^ft^iai 7711M2 2cDtN-rn*M 

«KE®ora3iEft^x/WX!B»/84MgttS@o 

[ii*3i 2 4 ] msan 2 tovsmsmm x-fy+it. m 
Em 1 mmwmm x << •> ^ # * 7 rib ic & ^ fc& k * 
yyimicKz, c i sii^is 2 3 icEigomsft 



[it *Ji 2 5 ] mzitimmmx'f •> rmmzn 1 s 

Zfm 2 ©EltS'J Mffl X -f •> ^ # h ^ > >>x * # 6 J** 

nn^c:<h=&!f5m<h'r^)it3<Jii 4^2 4 ®^rti 

[«3?JS2 6] B0Ex r >>^;U/'«9it^}g!lH]IK«> I3E 

f-cDST*-<ti|ii<tcDa^HuESi coEHMSfflx 

a© 1 / 2 t-^ y k U"f y#ne«9nB«ffi h ^ 
soy- htcm^*ny-x^ Ku-r>ic®»*tifc^f 
=- h^yzs'x$z&-r2>z£*ftmtT2>m#.m2 5 

mmm2 7] guEn t"7 hx^^^/WaEXBSEIK 
fcfc. lt^7 71)S1 3cr)^-rn6HCEl6C7)pti<> h^v 1- 

*7b/«aaE»ig»d:» n&mi 7nm2 6(D^m^ 

UM&o p + m=n) ffl*^t)-«±SCi:lc«fcy«rit* 

[Mijua 2 8 ] mem 1 T&Tfm 2 (DnEMbmmwm 

Slf 1 7 71jS 2 7 coi^-rttfr 1 flHcEROWaftfflf ^ t 

2 9] ME n bf •> h ^5?* /U/«aKS«ilHl» 
cofjf^ a . MEW^ftm^VNVXrtcomatft^^cr)!! 
aft t»ff©IB«3B«S«:*«S4i5 b T*& V . 1 XtiSlfta 

rstcoti^fii* m 33 y > MES^m^fi^Eitr ^ 
■rznmi nm2 sco^-rn*^ 1 nicEKcos^ft^ 

m&m 3 0] ME n fcf y h x^^iU/WSBEJftEltt 
cOUf^ a T-25^?¥^ 2 OJ-X±35 y , MESSftft^^V \V 
XrtO«at*?5iR?fl!>«a[4:ibff<DRI#fl { Jia*fflS* { 

fflS^^L. ^05l¥co^-rnfr : &«>jS!E1tffllHlIK<!:U 
«3S«)E«14*7 U-^P«3T|5] UPiMi^T a / 

Itmill 7bM2 8flDLvT*lfr i sitEiK^msfta^x/^ 

[W3?ia3i] MEEHWf^ti. mEwaww?/^ 
^^a<t-r^iia?3a i 3 0 1 miz&m<on 

commmti^t. yj t. £*ru me 
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xi*ionfttm&*fiffiv&zm®mmEi&£. mem 
(HflSicsaiBwataj^aaoai^jwaii^iei-nfciHt!: 

[it3?Ji3 si i lemwaHmiz-fv 

fcLTB5raBf«j|#llli8lciuiB«SKta^lHlB©a*fiail 

*«ae lt*# s tifc we*, me?" y * -v - ^asgrt© 

*Vi,^-5^*n7KJ:^T^>fc 0 -^>x£&L, M 
KVSfcJIff 7/ f-f X©^— $f**«fi LT, 

KEpfiPL, «©M9UBUIbft& LT, IHEVakU^iISI 
»©U*«3(l*» ■5E«3ftft»7 r /^'fX©7 s — *«*« 

*H3 3Xli3 4l::!Btt©m3lEft?57 r /\VXIBaffl¥W 

[MSB 3 6] BulB^y^-V-^lHlffil*, MEtfVI/x 
-^7*P7(D*7-b'y hWE*4"*V-t:Jl/r%4f|jE8* 

^T££<h*$tm<t 1-391*113 3 7^M3 5©^-rn^ 
[W*S3 7] HutByy^-v-^iHissrt©^'^—^ 

7tP7fl)*7-by hmEE**-v>-b/U-r«ifim*. i 

im&m 3 8] nc«9kaiAsisid:« nm 1 tim 3 
1 ©^-rn^icietg© n e hT^/iz/wasHftstt 
T£3c<fc*it*st<!:-t£fi*iS3 27^M3 7©^-rn^ 

[|§*IS 3 9 ] W3Kft«*?*$A,7SHz/l/*ffl»«a. 
^^^^^^^©lElbffl^^Stcfc^T, n 
Xli^roStpm^a^fBltL, n h^^iUx- 
^^•pTm3K*aj7D-r^Uf©n try hr->^Jl//l 
3S^»ls]S8<t:, IH^K^totVSMEn e y Vr s J*lb/ 
H5jS!^fiil2lSg©i5SBStpm3il©B3(S»)^tlllSB-r*3E$ 



2l*-*IW**ff54Nc<fcy. MEntf'j/ hf-^77f 

*<M*<£t«**c£*is«£T**3iififfi 

^■BTjftftlSxV f-f 7.©SElbffl¥jff<*^SK fcl^T, ME 

M3 9lcIBtt©«^ftffi7*/W*^ffl¥»#£Ho 

[ft 1 ] ME n fcfy h 5*5** JU/W3HHIM3tt 
#fi*Jl1 7bM3 1 ©t>-rtl*HCIBffi©n try h7$>*$ 

[11**4 2] »»ft«*-y*$A,7£-te/l/**SMI|jl 
^«3i!ftM7 1 V\YX©,IElbffl¥»^«tcJ3LNT, «3k 

TIM 4 1 ©ivffuEM EtelBttCttSfcftflrTVt-r^lHHi 
[ft 5R314 3 ] ME7'J + — ^SBtf 3 2 71 

i38 ©i^-rtifr 1 JnciBtE©^y ^ + — s^0»t»* 

^<t*^i:r5ifARa4 2 lcE«©«aEftffiTWX 
[»*«4 4] «&ft*^?*^A,7£*;l/*«»«*. 

K?T*3ft3S3En fc£y 1-7— * U-^^Cn^ h^5>' 
«tT*»*9l3 971M4 3tvf*U&M SWClB«©«at 
^^^^^^^©jSEftffl^affft^Slcfcl^T, ME 

«7?!5aj7Di2]K^ry5 i A'-v > 'i2iK©ai7D<t, mzunrnT 

■bU^**«7l*Ct*1tatr*»*flS3 971M4 4 
©1^'^ 1 JSKEIBromSiffti^/ ^^KBffl^ft 

SWaKftSx/^-f X©IE»jffl^i*^S^fc^T, ME 

ai7j-bu^^k<fey, i TK^jaiBtcas^T, «a©f- 
^^=&ni^ ics^ LiEarr 3 ^ <t t\ 7 s — yt. 
'^^mssmtmtiw^y y ^*-^s«m»ic«i: y « 

^^x/^7.*!|glj!i-r^il<!:*!|fm<5:-rsii*il4 5 

[fi*H4 7] ^t© h^yjxt&mmb^z/vx 

$ £ LT 1 OCD^ y y(C^ffl*nfclf*Jl 1 71M 4 6 © 
^-f tlfr 1 JllcEtg©®3ifft^7 r /^7.iglJjffl^®«:^ 
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So 

m&m 4 9 ] mimmnnm^mm. e l s*?-p* 
[ff3?3S5 0] «^ft^T<ti5i-s«g±ttii3?3ii 

ttrnxms 0x1*5 1 tciBttom-^fi^^/wxo 
im&m 5 3 ] miEmmnmm^mm e l ito 

[000 1] 
[0002] 

y> £/c. ^Tt^iLTW^IE L^^ffll>etlT^ 
[0 0 0 3] J-XT, m^ft^fx/^X.kLTx 

[0 0 0 4] a^gBli, 7K J F|giJl[H]IK2 0 0, 

a «ab) tHHS3oost>^gi54ooA^e*ifiE5-n 

-5„ PgflSSI^li* S?vgP4 0 0 <D 1 iS^^gP 1 0 0 F*3 
0 0<7^I/$<b7K¥Ig»)[H]S82 0 O&tfS8j£fi0S&3 o 

oft^enijp^nsm^xiimEioffl^^-to-a-iCci;^ 



[0005] 03 6ti^V MJ y<7 7JEfttf>i§£<D1 
XK»©«6<0 1 iSiSt«i^g|5 1 o 1 Tit. 1 1 0 

tm^m-\ 2 ot^sx^jcfcuT, «yaR?i 30^ 

$H9IR1 1 0<hft^*g1 2 0<h<7DF^lCffi^?nTL^ o 
03 5K;jVt<fc-5t;:. fcl»S£1 1 0 liSB^ffi[H]K 3 0 

oicj;y k»**u ire* i 2 o tt*^®)iH]ss 200 
iz£vmmzti2><, 

[0 0 0 6] L7\ SB^ffils]Sg3 0 OlCcfcyftJMI 
1 1 0*l*Sl«:W*aHW*h. StKSgcDftJMgl 1 
O^jtSLTl^H^lC 7j<^|EK)lHl!iS2 0 OA^^L 

§a©flt«i 2 oizn%t5u*w&fttbt>-$tizt. m 
Kim l 5>j m<Dm^tmj L izmH^mmm^ , m^ ru zz> 
mKm*&?<»mffiiztti&?z,&mT'ftft?z>o tco 
as (K + i) fg^iwitejn^t^ skri 

[0 0 0 7] 03 IteT^T-i?^ h y ^xngiaroti 
^<75 1 iEX£^0)ti|j£&CT?'ls]ttl9?&3. 7^f-C 
(s ij y ^7SKD«dO 1 HiiRa^ffl 1 0 2 Tli. 

siaiai i o^fi^sgi 2ot<D^^zisi^T. %m 
m'\ i otDffi^tcfey^jffli^nsx-f'j/^sw 1 ootf 
ft^i 1 oicjgs^ru ^7fswi ooomsuz 

TFT (Thin Film Transistor : Ilh7>->7^) T 

ioo©f- hstfsas^c 1 o o(D— %stfmm-£ti 

Tl^„ T FTT 1 0 0©V-XM§I1?C 1 0 0 

(ommtmi^n. tfttioook w^-stmAttft 
v e Lom^utomizmyim^i 3 otfHMBMrtiTv 

[0 0 0 8] ^LT> SiS^fi[s]B3 OOtCcfcyS'JTO 
1 1 0fl«1**lcW3caHR*n. MKSgt7)4iJSPi^1 1 

W100tftV<!:^ s J!CD<h*tC7j<iFliEii!)[HliK2 0 0 
^LSgcoaiTDmS^TFTT 1 0 0 4)^- Hffi 
73: 'A TFTT100 ttff HWPHrfFr S <fc o 

tftt i o oco-r>e-^> 
aitf»e**u fg^^i 3 otf*<oMmzKi&-rz>& 

[0 0 0 9] 7<7 : r'<7^h , )'y<7 7.mM<Z>m-£lzte. 

■\mmtkmmz{&<offii&iz:£zz:t ! S>&z>o 03 8 

(a) ME13 8 (b) ItTVT-fyvh'JvVXmm 
03 8 (a) lc^-rJ:-5lt, ^CDtSfig© 1 B^S^SB 1 

0 3th±, %mmi i o<Dratticj;y$ij^T*-ri^x-i'^ 

fSW1 0 2*iMl^iSSl 1 0lc»«*tu X-fy^SW 

1 O20)ft!3lS5lCP i 7 c + ^;L/TFTT 1 0 2CDy-r-&tf 

Ku-r>tf««i*nT^*. coy- h-stf ku-<vic 
lis $'JS9SI1 1 oomffilc<fcy$'JiSP*ri3x-j'-v? 1 sw 
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101tf««*h, f<DttSKPff^l/TFTT10 

1 ©y- hs^§»^?c 1 o oo-mmsm-ttiT^ 

5o T F T T 1 0 1 &tfT 1 0 2<Oy-^M§iif 
C 1 0 OCDffl34ffitCl±, ^SffiV E L6^«^n5„ T F 

tti o 1 wis'fytm&'mmGNDiKDmicftKm 
?i 3 otsmmztiT^Ze 

[0 0 10] % LT\ Sffi^Sl2]Sg3 0 OtCfeUmKS 

a ©frjwi i i o jtraffiRStu x-f7fswioi at; 

SW1 02&*>£l£2>t. ftWUslIft^ 0 0<D^L 
SB©a**3H*te^1 2 0frS3lS-r«fc5fc, TFT 
T 1 O 2 ©y— h WBE^**. T F T T 1 0 2 &tf T 
F TTI 0 1 tt*U->h5^-«jffi*»-3Tt^fc46. 
T F T T 1 0 2 ST>'T F T T 1 0 1 OttSffigfttf SISC 
mL^m-SlZl*. TFTT101^iLT, 18316*? 1 

3 oic7k¥mm\B\s&2 o ootuxnratt&nirvaEtfaE 

So 

[00 1 1] H13 8 (b) icatTJ:3lc* T 
FTT 1 0 IStfT 1 0 2©^teUlCN^ + ^;UTFT 
T103MT10 4*fl6fflL/t«^lCti» RttQttft 

[0 0 12] HJy T 7 *?* h'J 

©»£lcH\ *©fT#aHR*tifcSfc?t«E*<««JR? 

[ooi 3] z.v>£oiz. 'mT&x.itnE.vuvmm&mr* 
zfiomsim. 7kw-mm®®2 ooitf^jnw? 

WEtMr?**£» iS^lslSg (ibXSctSIO rtlch^ 
i\ «Skih*i<DJS^cU\ 983^R?OWK-MS 

[0014] H3 9»«s«P4oo(c«at*ai*ir*fc 

46©7.k¥IBtt[£]S& 2 0 0 ©«B8©— filler luvvm 
S>v*»2 0 1 lcTlH*»»lcHBi Lfc»» ^tlS©^ 

^/n«f-*«, 7 s -^/u/«aE*»aJ2 1 oka 

[o o i s] 04 oi* i a^cx^^/u/watxftas 
©sir i ©«e*«£jjvrisi»is?a3*. bw^-*^ 3 e 

7h (dotijSD2) ©js£\ **C*lSlC<fcy*JW* 
ftW^yfSWI 10, SW111, SW1 1 21pm. 



^7fSW1 1 0, SW1 1 1, SW1 1 2 <h^ttt« 

A6>#tSei"tlSN^ + ^;l/T F TT 1 1 0, T1 1 1, 
T1 1 2iHM*StlTU k *. &fc\ «3«R-?<0«3k-» 
0E^tttt0iJISI«U:*S 1 fccD£TSo £/c, 7j<2p|gl!)lH] 
SS2 0 0, BB^ftlHl»3 0 0«ftlC«^A®ffi±lCJB 
riSf LTfcy* h7>->*X^I±t^TTF 

[0 0 16] £fc, S 1 ©fi£3fc0IJT'tt, T FTT 11 
0. T1 1 1 Stf T 1 1 2tC^T\ #^ + *;kR 

(L) tf— (W) ©tbbM : 2 : 
4<t^:Scfc3lC|Sit*riTl^= TFTT1 1 07b3ET 
1 1 2(Cfel/»TW\ fl 1 — FWffiiMIflEVA* y-7.mil 
tflE V G il^f ntJtaiEft^T^*©?. T F T T 
1 1 07i3ET T 1 1 2tfttn««7lbffLTf%«^(c: 
ti, VSttbtf 1 : 2 : 4<»:&S. ioT, fcMi&AZjW 
JEVA*»lR-rn(f. Pg!Hl7 :r -£D07?jMD2lCg^ 
TA-fy^-SWI 1 07}MSW1 1 2tty/*^-$Z> 
ZtT\ ttiJimyft. I d a t a (C3L*T, ISM0~7 

So 

[0017] H4 1 » i u^wxS'^/u/waaEiftw 

It. N^-f^l/T F TT 1 1 07WT 1 1 2 (Of— Mc 
?&*ll'ftmf : —. ?D071)SD2*r : A7]^nSo TFT 
Til 0713ET 1 1 2©KI^-r>l*a*)«{lcftiBS«* 
*U V-XlCtt«jBWEVDfi««|&*nSo TF 

tt 1 1 onmT 1 1 2©^-v*;nn©j±(±, mi ©tie 

*0y<tEH§lz:, 1:2: 4(cR£&h.Ti/t So 
[00 18] ZL©<fc-5£M2©fi£*0IJT't;J\ X-fv^Z 

y fc, xS^UHKH^-^Aaowvf u^/u 
#J i Httlc* «9Ufc# 0 ~ 7 i ft S 8 miOWSKIU A# 

^ A7D©/ \< u^;u^^-r s z <k THsr s c t 

*So 

[0 0 19] 

>?A^> HIlTFTT-H S*5TFTHT*IHi:f-h 
ffiE^EPfiD*tl/c^©m3it^7D©«eo*A^A*l^c 

<h. TFT©-9--TX#JS— t% jtroy-h-y-ximw 
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^ tt^tf e. ^ < t \%m<DmmviLi> l& < & o y r 

[0 0 2 0] Sfc, ^©T^^U/WaaHftfflJ-ptt, 

iskt^tv h y -?xiBKicfc^T> mtsm^tm 
s. Jinti. a-^tiEftiCcfc^7'-?7 L -i-3'y'hy«y-?xig 

iliSrt(DTFTlc. RUBES-PSSt* 
1 1 OKtt, ft-fEttAffi. UlctSSifl^L, 58 

T, B*rt©TFTlc^igiSTfc*7^*Jl//waE£ 

[0021] *mmfrfr2>F$m&ic&*-zi3;-$fttc s $> 
§E©K^ta*«ats«ie-r % z <t »s l < am 

[0 0 2 2] 

A^fns 1 axii^iaaros^ffi^icj: y vim. 

83EK1«aEffl#5f§ 6ft&2 n U^/UcDmSitfiicDF'g. 
A^tl* n bf v h 7= /Ux-<? left o T 1 

i-pxtta»©sa«B-b;u^©«aeJSB?»i5: / >a< 

[0 0 2 3] ^B^lCffiSftttfOBdiEfeftT*/ W^IBlilffl 
[0 0 2 4] ifrBWlCBSElCfflKOBatftST^-rXB 

Kffl^^stt, BBftisB^sA/Ts-t^aBB 



*«**tii*-r*«at8B«ffl>'7 h uv'x-si <h. n try 
»eb# BiBS*Bat*iBa-r siftf**^ *\ ass* 

aj^-r^ftj^^TaAHCcty. SufBnfciV V=r—Z=?v 

[0025] ^lt. *bib*. mcWrMmmhm* 

[0 0 2 6] MHlcBiSB 1 <09e^S^KHB 

Hlft¥B1*&Bl*. «BS*lSBS«= * o TWUStf 
*»7^Ftf&iHilHcK 6 nfcB3KBCT£B*Blbr 
£fgft«^BIE»ffl¥*#i£B(c^T. 1 O Htj 
<0»*«aMB*E11T*nfBB©1 fcTv KtH^jU/B* 
XttSK«fll9l^tf 1fl<0tH>El tfv hf^^il//! 

KfcUS L/c n aafiVBSfr&A*) L n bi'-y h ©rv>^)b 
H^^-^lcS^TStRLfc 1 Xti 2J-X±cd 1 bf •> h 

£lc£ y 2 n«<omaMrtti*ir* n tf y Vt~sZ)\s/W. 

?miZ^U MIBna<DSipm53!t<DW>5itfStix 5^^*t 
JJitfii totf L Till:* 2 fg L tt 1 03 tCfSSS- tlT f * 

[0 0 2 7] ^:3b\ buIBI tf-> h^^^/WatSftlHl 
SSti, SulBS^^/TiETb^n-Sif^lSSiix MIBxv^MIi 

Hffi«^«gtc^.1§!* tikis 1 © h7yy*X5^ SOIBm 
1 <D h 5 >i?7>$<0<f- h <h BijfBM 2 © 
IHKlM!&h.fc8ME?&, bOIBM 1 © h^>v-'X^<D 

*ei-r*«*ti:«fey*jiHi#tisjBi cD7.-r-y^ts sc 
IBS 1 <7) h ^ yv?.*<»?- v tmzm^i$x.izmi2& 

1 CD h^>5>'X^cr) KK><tCDF^tcJg.fE*nBuIB*Jffll 
bu!BM1 CD h^>S>'X^cD KU'VttuIBfl^iicoP^ 

mscox^-y^^, 4^LT ; fc<fe<, mesvttsktfak 
n*««»fc» BuiBx^^yuiH^— ?cdi e>y htffc 
mznzr-zmt. mi msm2<Dummt. mis 
xsm 2 corns t . v - x ftmvm 1 cosa 

(CttMt^tl^ail CD h^>v>'7. lulBSlCDh^V 

v-x * cd y- h <t S5 1 am 2 cD®fff»$g«g tcomiz&mz 

titc^mm^t. SufBmicDhv>v ? X^cDKL^'r><!: 
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ffi^fc:«fcy*J«;!rft**1 (DX-fy^t. iulBMl©h 
^y^XtKO?- h <hiiulS{l^$i§IXliii'JlBSI -\(Dh^y 

i/x$<D k U"f > <t com iz&mt? timsm 2 ©ftijsp^ 
ear 3 ic £ y $j» * n « as 2 © x -r •> t % mib 

S1 1 © h 7 y -yx*© K U-< > £8M3«#I6<!: ©MKJ* 

fcsnmiB* 1 <o«ww»*ear*«*ic «fc y *jw*n 
[0028] xi±, mizm-\<z>\-^>~jx-$itmB5mi 

h^yy'XS^LTtMlA, 

[0 0 2 9] £/c, fjIBSl ©X^^tfrxtffgTBU 
IBS 2»tfSB 3 ©X-fv^tfr lulBh 

h^y-yx*©^- l«-y-XIHWJEU\ MIBS*B^ 

* k u-r v- v -xwic atr rctti^w^mn <t & y % 

^©filiSijIB h 5> y-y'X* ©miMS^cftl^^tu 

* ©» wJIB» 2 StfJg 3 © 7. -< y ^ #r 7 «S8 i & * 
<fc, BufBS*^lCBijlBh^>v ; X'?C0'y- h-V— X 

mcm-3< mm'myfoiEiiitiTzb^frtfmzm 1 ©x-r 

y ^©ftmc <£ y 3u£**i*Hf , &Hb*>tc n flUcQfuiB 1 

11 • iH*ir* h^y^x$©«;MS*)tf e-^Kiiatoe 
r\ s^ifs^s^tii^r^ciift^T^^o 

[0 0 3 0] W.i^ fij!B£3<DX-l'';/5H±. SutBS?2<D 
IBS 3 CDX-T •> ^ t LT<D h ^ yi>X £ ©r ^KfFlc J: 

[00 3 1] llCIBSl7!>MS3©X<^tfl^y-yx 

[0 0 3 2] £/c, tulBl fcfy h^^/U/WSBEttEI 
Klc* jtuIBJg 2 ©ftJTO^Sir *«*©SIE«*!fii«y 
- McA*j*fty- h<D«5-<t*i<!:©«^BulBII2©X 
-Ty^flUar* h^y-yxs©^- b<D&-$£Qzt(D 
m<» 1 /I T35 y K b-T VtftuIB h 7 >5?X*<D$*- h 

tejg^tiy-xtf Ku-r >ic^$s^n/c^=- h7> 

-yxSfcfBtt^CtlCfcy, sulBSf 2 ©X>T «y LT 
[0 0 3 3] *^lCfc^Tli, m^lBlt^lCfc^ 

«*E«r «jb i©h7 y-yx*tt, y- h - k u-r y 



ia*s» LTMBisa-piMiP LTfc y > y- h -y-x 

3, mSit!B1S^F^©^7Bftc, KU-T >IB*Jfi 

S«LTt^X'1'7f5^7U fiu f 3^ — h — y — X Fa!® 
JI^§*lC«??ri.c, o<DB^, MI3n{@<DSS1 © h^> 

?- h - v-xfflms.*Bm-?zrc&. mib n f@©n 1 
<d h ^ y -yx * ©m>ffit£2j «r 6 o * ic h^d s r\ mmm. 

3fc*SW J: 5 1 — y-XF^m£E^«^r ^5 - <t 
T\ «jffi*K«r*. IBlbSIF^^fcL^T. Sut3nffl(Dm 

^ MIB n <@©«3ft^I3it LfcS? 1 CD b =z> > y X 

$ <D5fc* © k u^r y i: fiiJiB^-y ;i//®>ftg}g!is]sg©a3 
±i £<offlic&2> n f@GDx-f ^=&r y/r xr % z. t 
T\ lBttLfc«3le*ia*r*3b^S6^*aa6«. £©<fc-3 
tctU^J ^nrcSSSli. SulB n<l©«^l31SL fc i-^y 

-yx-S'g^.tyai^^nsfc^ i-s^ii6o$©^ 

jjffjttfO, 1 x 2x • • 2 n- 1 
W3S^ai^r^'<!:*i-Rlig<!:^^. CCDti^ ntyh 

[0 0 3 4] Stc. BijfBy- h*tV^7 7 X*n/cII2CD 

h ^ y -yx* ^wr sietca. SuKm i © h ^ y -yx* 
<hS2©h-5y-yx^ti. *xn- K»«*tiTfcy. 
mzsmmmT*Wift?z>m^ k u-r ymat© k u-r y 

[0 0 3 5] *^IC#SS 2©^7 l ca^g|g«)ffl¥ 

JR?^«-HJlHc»W-6tifca^6«/T^«*B«ir*«W 
a5MBWBttffl*5M*«HlEfc^Ts 1 94)SWI3iEliB 
^IBULn tT-y h©^^'-?^®^^— ^tcS^TSuIB 
IB1t*nfc**«^^eSij!B^7 l e^ ; ?©m-3it-KiS#14 

[0 0 3 6] MIB n \dv \-T*J*)V/W&mm 

^;Ha{t7=-^© 1 h tl?. n ^ - $ fc§5 

<»:, $ij«ii!®<!:> S 1 »tHB2aHtffflttft*£» y-X^ 

isiBai i ommimMiz&m-$nrcmm.mm.m h^yy 
x^t, stncy- h^*s*ny-x^si 1 <DW&i* 
&mz*m&Wi-$nrcnmcDm%iiiit)m i-^y-yx^ 
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mz j; y $j» 3r ns n fn© m^»J9P jb x -r y <t , fOE 

Bit ffl h 5 y V s *. * <D K U-f y <fc fftEflPHI <!: ©F^ 
lcSN86T3F!lali(IIBJSJWIt*e3fr*«^JcJ:yi6iJW*ti* 
mi OlB1»W»ffl^'ry^t. BuEmSSEISE K5>5> 

<, nkfy hx^lU/WaHHftHBtts ttESWtaE 
jbS3Sfft£fI#$l<k, ^teBuEx^Jl/ii&x-*© 1 
fcTy hfcMSt**l3n:*:©x-- ?^<h, Ml&tfS2<D 

%mmt. siatf* 2 y-xtfME 
% 1 ©«ff«isi«i«:«Ma*nfc«aHBiaffl i-^y-yx* 
<h. siscy- h*i^$s*nv-x6^i <D*sm&* 
ic&mmift-zntcnmowffiiiitim h^y-yx-s*^ m 
BM.rn.mtim h =z> >vxz<o?- h <t tciaig 2 ©we# 

V&M2tlZ nfflOU**J»ffl^-r y x<t. suES;ftE 

* msE* 2 w&*1bMt it <t y mm * 

m 1 ©EttSJWJSX-f 7 ft, ffiIEV3KKWS h 5 > -J 
1Mffl*ft*S2<DE1t»JWffl*'f'vxfc» 5SU SuE 

[0 0 3 7] Xte, H5IBm3itIB1Sffl h^>v>'X^^BjsB 

[0 0 3 8] £fc, fflEU*jffl»fl!*-f'vx tf*:?©:!* 
fliT'sulBIS 1 Stflg 2 «)IBtt*J»fflX-r y x ytt<g 

tfSJt LfcSPglC*5^SBffiam3itfB1tffi h 5 > 5>X* © 

-XF(9lc>irrfta&l;:#g£mi£<bft y , ^(DfBliBijIBm 

&ME3I 1 atfS2 OE1I#J»fflX-r v ^#*7*0BHC 
MIBSfi^^lCiJIB^atlBltffi h7»*7^0 

h - v-xr$nmzm-3 < s*ira& etna n moymm 
mtim h ^ y -^7. * ®«ai86*icB-3i^ttm-T 
n &o>TO*akr c £#T#*#tttft y , m&fsmm 



[0 0 3 9] glc, »ES2©K1t*yWI*-fvxtt, 
wOSM 1 ©EtWM Wffl X-T y x*M" 7«!fi[cft o fcgKc 
* "7 K ft 3 C t L l\ 

[0 0 4 0] a&Effia*JW8X< vxtttttcSl StfSS 
2 ©Ktt*J«fflX-r y x# h !^S*fi8*nT 

[004 1] £fc, SOfiBn kf y hT^/lz/tai^Hl 

- hltA7Dl*-n^- h<D57*-<h1ii<!:<Da^HijIB^ 1 ©IB 
liSWfflX-fyx^iJSr^ h^>>>'X-9cDy- h©S 

[0 0 4 2] ifiSpgfeJlCfe^ h^Vv'X^cD 

MIBn tfy Hx^^iU/WatSSSiaBHcaBSWai^Elt 
««Ht^l*ftWP«aE*8B«r*. di!T\ tuIBW 

v v>x ^ <t * u > h = ^ y v «meAitti t 

1 :2:4: • • • :2n-1 T-^S nM<Dtiit)m h5 
©W3Mi*>it*, 1 : 1Xfi2 : l<OJ:ait, SSR5-E 

watffltf** < ft y s smm^t^n^m^mm^nn 
<t (df^ tc 5 s ^ ;i/ A7JHi® 5 s - ^ lest o t ^- y /* 7? 

0, K 2. • • 2 n- 1 t^^m&coml^m^ 

! ^ftA7D=& / J>ft<-rsc:<h^T$^o 

[0 0 4 3] CldT, lOEy- h^/^7 7 X*n/c/W 
7»X h^y^A^^WrSISlcti, auEmSftEltffl 
y-yx^-¥>BijEm5Stb73ffl h7»*7$ <hBuE/^f T'X 

wnwiid, k ui- yre>3Sto k u-r y^EEts^ 

So 

[0044] *^B^lC^i,^ 3 tD^Tta^SMIgfijffl^ 
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mintc km<ommm>&frz (n-k) aom^SBg 
^x-^ics^T2 na^^tij^-rs n t*7 fx 

[0 0 4 5] &3b\ SulBn bfy hx^;U/«aaQfeEI 

Safest 1 <0«ffi«iattlcljN«**i/fc kfla>«3UB 
IStH^ffl h^>v*X*£. y- htfiuEkiSomSifEli 
as7jfli h^V-^X^CDd-SCD^-rn^l ^©f- Md® 

^*n/c (n-k) flrofraaiftfli b?y&x*£ % so 

IBm^lB1iai^)ffl h : ?>*JX'5i<D?- h «>: huIB^ 2 CDS 

3c^S5iB«^iBisai^ffl h z> y-y'xzxizfmmziLiiiJ] 

Zoyf-Vb. KU-r >t©BBlE»BE*tiiMB*JWIi*e 

a-r^ft^ic j: kncDS2<Di3is*j^x 

3M6*>U\ ^TcDHllBW-^IBtSlU^lffl h^Vv***©* 

ttjSSg±llC^LTIiS^2figLf ; :tOlcS^3-nT^T i t 
WEfctfSktiS k*(7)fi^<!:, ^KtaiB^v^UH 

1 &tfsg 2 <D#j»ti £ % m 1 atfig 2 (DVEEwatsm t > 

V-XtfMESg 1 ©WEttl&WfcfflKSftfc kfi<D«9(E 
*s*§3rft/c (n-k) <®rom-;fctb*iffl t^y-sXft. 
**HuE1l3ftE1ttfci73ffl h^Vv-'X^StfHijfBm^ 

* nsuiBx- iiS^GjS-r *«*©^-r*ijw«: <t y hoi 
^snistDai^f&wix^xi:. luiamssEiBHtb^) 

ffl h7>5?*4® Kb^ V<hiiuE«^<hcDF^KSSrc3r 

nsijiBS 2 <osij«Hiig*e^-r sfi^tc * y k 
1 ©K«*j«ax-r y*t. mzmmzm&jjm 
v^yvwoyf-vt. ^^-fytomicmm^timss, 
% 1 <D#mm*GM?zmmc& y »j»*n« k«Dg 



h- ^ >5>XS (D«-;ffiSg73li. ^TCDaijlBS/'jKlBlltb^ffl 
h^>> > X^(D^nJ:y ; tffi<, fuE«;ffiiii73ffl h5> 
i>'X^SU"fijlBm3it!B1Sai^]ffl h 5 >5>'7.£<Dm3itB£7D 

its **m&&wm^icttLTM&i2mLii*,0)ic 

[0 0 4 6] 35£lH;Ju SulBW-^IBtiffl f-^ Vv>'7.£-£> 

[0 0 4 7] £/c. HUl3t±i7J*yePfflX'f y^*i«*7ttlR 
7-iiufBS1 1 StfSI 2 ©E«SJ»flaX'l' y =?tf*yVim<D 
<k*K. SulB«3!t!B1Stti73ffl h^V-^X^fi. ^coy- 

v-y-x^^^-rrctoic^^mji.t^y. ^ofitti 

tuiBm3iE3b^|B1iai7Dffl h ^>v-'X^«Dffi3Stg7D^^ 
^©mSulBm 1 Stf^ 2 CDtB1S*J«SfflXi' y 
*tr*7tf.micf+2>t. MIB^«*?lcfJIBm^IB1tai 

c<Dfia$*nfey- h-v-xia*sfcB-5<S2(E«att 
^ e Ms Emm. m t>m v^yvT.* msnm bh t?-o & -h 

[oo4 8] me msnm2(oiim^mmx^y^it. 
mam i vum&mmx^ y ^a^y^miz^^tcmi: 

[0049] meta*)S!iffljBx-f y ^M^icm i 

[0 0 5 0] £fcx SulBn ti -y hx^/U/WaaESMsl 

[0051] i&mmmz&z v^y^xw 

JSlHlK^eic^S 1 71jMaf®c75BuEm3ilE11^oai7Dffl 
— B&E*-3K*K11*r3lil*)r*h7>5>X$r 
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T*E£?» *BB2JtftfS'3l/ k fc»&'Pfc» £#©4« 
T©R!»£'Jv3r<T^*o J.X±©<fc5fc*t§/38te«i;y N « 
attttfl :2:4:---:2n-1 ?S«tXttl' 

; U/«3ftS»iaiSO U * <t 03 B K 7 v> <S» ; U AfcBB 5 s - 

B*.«C&?« BaUbtfO. ls 2 , • • 2n-1 
£**»£©BtMr»£WaT*C£#Rr«£fc*o £ 

[0 0 5 2] mRr—btfi/WTXitllt/W 

77, h^vs*****?- *Bict*» bisbbbbji ^ 

So 

[005 3] *%Htt« ±535©^ 1*53 ©l/>-Tftfr© 

5^2 iwwmmfr wtmwL? * z. £ 

01*. »t>«aHl©K^tTy Retell 1 ©fgBS©i5E 
1 tTv hx^5t/U/«aaQftBIK«nt\ ^ftlXT©tr 
y Kc(ill2©^0£© (n-1) kfy hT^lls/Bat 
X«SS8%fflt^CiT. tt*6o*©faig©:*:i*^gt> 
BBBtfBl^fcfy KOSIflHj 5 *^-*, BBBB#2a 

[0 0 5 4] SIC. *«BJ!tCfc^T\ MEJfS 1 »tf«2 
©Bffi0H5tttf«ao!>B»« £ *ft T l/» T «fc l\, 

[0 0 5 5] mz&Tc. KIEttlftNmDfttfa* wfflBR 
3WKaSll©HJI6©»316e3*be-p»*«» SBBB 
fflttnxb8#g£ft«#» B3BBttBfE&a 

*/U/B^£*Elttff 2{l©iijfBn tfy h^S^JU/B 

at»»iais*wr*ctT» ffi§c©7u-/*KS5^T\ 

-JMr*»flafflHtt£ U fi!j#«BBIBBJais]B& 

a/bEUctfW-Tfrfotu 7 U-ASlcmjjftJU^JimSit 
I Bit <h ©««| AftS*. 6ft* C t fl« J: y »* LL\ 1 
7 U-^Ct (cftM y =£ AftS*.* C £lz£V. 

**B£LftL\. <£^T, B»rr*Bni*« y[y-L,m 
®£tt.£%z.ZZL£&T 1 £. 1 7-r>*K»r* 1 
BB*B<B*E£tf?*N BXBBKBBBftBBe 

BttrscttfRiBifc*. ±a>©»mi. n 



ibi ai^tcffisrs5 r v'^;u/m^m[H]iKA ,; BijiBn t* 
H«?»* 0 sfc, «atta^t«3ftE«©?a:iij©A 

[0 0 5 6] *«Wlis MIBn f7 h fi/^ilz/SM 

jftHBoi^ftwaittt^iiaKi^sm^j^ft^waiitfA* 
* ft* c: iTiiMj&WE^aiTrr*:? y f 1 + -s^eihi* 

^ i- y <y?xmtt$tfmmxm?£!5imtenm£ 
ts. y % neKMsaiasBtfT'^ y •> ? x^st 

ft/cJt^ffiff^A^t-^tfVU^-^^D^.!:, S5 
gB«^U*0tt©U*<!:B3IBlH«ft«5ia»t©lilfcSMR 
*tlf;g1 (D^Uf t-i>'ffl7-r7f<!:, MIBUl©^" 

y ^•v-> ? fflA-< ^2£*jffl-r *«^*ea-r ** i © 
r y -v - <t » bebb m*iE]»©ai^ «t m 

y f 1 £. sulB^ 2 ©^y 5 1 -V -v^X-f •> ^**JW LM 

ib^ i ©^y 5 1 -v -ism* -r y ^^wr*fi^©sg 
a^sea-r** 2 or y ^ + -^i*ja«t, mib# 

/U^-v-r * p , 7©tiJ^<tiuIBIg7 l ca^M©F^tc^ 

3-ftfiuiBm i ©r y ^*-5>ffl*Jwtt*e»rsfli 

J:y^J«ai*ft*^3©A-r->^i:. ^Wr*d<!:6W* 
[005 7] 1 7j<TSSF^©«]Wlcr 'J 7 + -5>tt 

3K4fla«L» ^©ffiE^tf'yUx-vr^n^fi-LTiiu 

hki-eudd Lx ^©mmsft^ujBj^i: LTtntsmmmt) 
©f63tB?xttiafBBjRiaBic«aBr*ciicj:y, m 

EBBU*BBoaj*B3«M^*ft«*"P*i» aijIB^Tt 
^SMKBrtOEBftS^JEttBO/tttOI^B/WiWr 

* z.£tfT^z>tcisb. mi&ftmTr&w.ft&mEmmte 
(D§%ftmttimtmm\s\&*£vsmfr-omm. mm 

[0058] mz&tz. miB7y9 i +-5>0Bic, mib 

Bfi8*»W-« C <t tc«fe y % SuIB^Ut 1 - 5? 7 *P7(Dt 
7t7 hBffi**+>-bibr*»ff*x MIB®)3itiEft») 
tWtcfr3Ci:T, *»ftBB#i8W4^±tc, SiJIBB 
B*EV • aar*0»©ma*3lE*i&fcfflffi(ft«E]B 
tc««LfcJl^i:SIB©KE«3ttai5^Brt©Bi3R (0 
B) l=«BLfc»^©a<j«/h*<«:*fe»» niBBX» 
^^Srt©MEilimF , g©58^?Xl*MEiij^[H]!^4. 

[0 0 5 9] ry^*-S^0B*KW-*Ct»cJ:ys 15 
EHiHOBB (SB) it. S5IB5 s > ? ^;l//m3S^«lalB 
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So msemuoMm (eiss) (c««#ft3eicawiT^a 

IB«S»rt©B* OSS) lc££lcSinTl.''Stta©« 

ss) icaum***. j-x±©«fc-5&y'j^*--:?!bm±, 

iSKfr? d t^piBlTifeSc 7y ^-v-vWttc «fc y M 

§2^-^*8 tBuIBa^SPrtODB^ (ESS) 

L/cSL SulBmSSaj^lHlSStHiJIBlgfHOili^ (0SS) * 

w y * u ioiB«ataj*@»^ e estafBT'-s mizts. 

-^tli^-rSo MIBm-^ttli^llslSSOtil^lT'S 

m (sss) cD^mii, Kicry^*-s^jiwto*iTf» 
mvmzm^i&onffi^mi&Tr^pioiwim oss) <o 

£C<h#T'**, J.X±<D<fc5&2|£|J§<DlEIJ)I]!) 

m (@ss) (onno>ms.<omm^ifr^ am. mm 

[0 0 6 0] *%9JlCffi£8^^raiftffi¥9tt£ 
Btt, di^^ctlc. £2MI3K&SBttU ntfyhr^ 
JUx-^it^oT2 ngoil^tb^-rSBijiBnt:^ h 
T^JU/waSHftEIH* 1 oXIiillMIjLs fro. Su 
§Bn tTy ^^v-'-?;b/«^^[HlSSfrtt3iEroai^XlilB 
HISf^TdfrlCfcy. nb>h7-?77ft> buIB 
nbf-y hf- ^-frStOx— ^^SulBn t£-y hfv 1 
*;b/«;jft£&lE]ESU:€*Sfrgfr:&fT5 5*-** 

SK. ^B£i*<tLT. KtlBSm3il%IB1f 

n^x* wicmtc. mm^mfr^mmm 

gPfr6A^*ti5A^*ti-5n If -y hf^^ii/T-?? 

tt<fc LTx SCfBx-^«J#ffl->7 h Uv'X^iSxSc 
*fcx 1 7jc^F^lca^TMIBn tT-> hxS^JU/VSk 
SSSXlifuiB^y 5 1 + -vOSSOiiS*)*. 983%Ka%ttB 

10 0 6 1] ftfc\ SuiBSW3iJ^fig-r«Is)SS<hftic 

1 ocD^^^affls-nT^TtJ:^, h^> 



[0 0 6 2] *«filLffii%%S/f«ltt, SuIBSgft* 
[0 0 6 3] ffilB#S^?&Rtt£CT&BJBlMl 

^■v— ^s»rta>jfiftift« (ass) a^soiiis 
p«9<oft^ (ass) tm-co+t-rx. Bwemtitezztc 
a6. i#6ft£7y^-s>®±wiiJt£iS<TSE<hfr 

[0 0 6 4] *^0^<D#g7 1 6a^Blgi!iffl^^f*^BS 

tfUfta^Bi*. BijjzEcT>iiy N mafrGWbvtcn 

[0 0 6 5] 

mm*&mm&*wizt y. ^tt(D0E£#«»LTii{*: 

[0 0 6 6] SI ti*HB^^ 1 (D£fifc0J£ffi3?Stt£ 
1 W*)5S^Jtttis f'^il'/WI (D/ I ) ^SP2 1 

otfiSttsnrfcy, c:©d/i ^952 1 oic 

S^B'NCDai^m (3 x n) ^(D 1 tU*)D/ I SEIftSB 

230. stfstu^itisttenfcniicD^y-y^p 

7 7* (F/F) 2 9 0_1 nM2 9 0_nfr6*SfiK*tl 

§ I ST, Vavvm^ 1 CL, a^co^p-y^fi^ 
I CL0)5$Ef^ I C L BfrA^n^o $fc. 1 tii^l 
D/ I ^SP2 3 0(Cli, =&t±5^)<D7 : v > '-S'/Uiii^7 : -^ 
D07^SD2frA^)*tl> #?a-rSfc*!)a)«*®-3!t I R 
071)MIR2, IG071JMIG2. IB071jSIB2tD 

^-rnfrfr^nicfij y sn^««eicjs a^d^ 

© 1 pgimglt^L. aVBSK I R 1 ©Bafcffl I r 1 li 

n^fefrsofg^^?© 2 pguis ic^rs u B*m-^ i 

R 2 (DWmM i r 2 «f6^fefr#<D 4 pg|i@ tC^f 
5o ^IC, mmWyfii I G 0 JbS I G 2<D®5Sf<Itt. ^ 
^^TtfefrJStcDIPgllllg. 2 RHUS. 4HHflS£rtJ& 
L. SVB9K I B 0 7^5 I B 2 li, **3gft€l#W©1 



(14) 



ftflfl 2 0 0 3 - 1 9 5 8 1 2 



pips. 2y%m&. 4PBnatc»*sr«. hi<df/f 

29 Ot. ZOF/F 2 9 Ofr<Z>&t)Ztlfzm^MS\N 
&\Jr$ftZ> 3 mm 1 itit) D/ I g&SB 2 3 0t6S1 
fll<£> RGB D/ I g&SB2 2 OimfSLZftT^Zt. 

[0 0 6 7] 02 (*1 tiitsD/ I g&S&2 3 0<D*g/&£ 
mtfay 1 tt*D/l a»W2 3 0l4 3 

fiCD 1 Ify h D/ I £&93 2 3 1 A^MJhTl^. 
£ft6GD 1 fc?y h D/ I 3 1 Kli, ^WfcT* 

-^Dostfs^rass i o<oig**:b-& msx-^D 

1 Bt&mmM i 1 ©t§*^to-a:s Mx— $» d 2&1* 

SP«3iJI 2^)ffl^to-t±(D^-rn^A7D*tl«<h« 

ft*. am* i o Tin i 2 lix mmnm \ Ronm\ 

R2©|§^^ 19131 I G 0 TbM I G2©I^ 
I B 071j3E I B 2 ora^fe-eof-ftl 

AHcwjs-r*. o*y % m (r) S5UB<Didi7jD/ i 
^sias 230 leaser* ? s J*>mm?—9 d o # a*i 

1 tfy h D/ I S&g|S2 3 1 (C«Jig*nS»2p« 

mt. mmmmoftftrnTCD i mmm(omm.\,zn^t^ 

tfAt>-£tlZ> 1 tfy h D/ I £&g|52 3 1 lC«l^*n^ 

jstsiwa 1 ri?$u, ?Wi\,mm?— 9 d 2 

^A7DT*-n^ 1t7hD/l £&Sff2 3 1 I C ft 3 

WK1ttt*Jt«H«*Wr*©T?» i r 1 = 2 x i r 0 
&IH r 2 = 4x i r 0 QBMMfta 'J So, Affile* ti 

(g) asuixw:* (b) mm<oi mt>D/ 1 xatn 

2 3 OtcBltStlTlSS 1 tTy h D/ I 3 1 T 
SoT, RBHt'-SDO* DK D 2tfA2);*tl3'&0> 
icli, £4£4flra IGOXIil BOs MS I G 1 
XBIB1, I G 2Xli I B 2tf A7J*ft£o 

[0 0 6 8] B3U1 try hD/ I g&gP2 3 1 Oflffig 
*ST7Py*H?*«. 1 try h D/ I ^g|J2 3 1 

h^V^A* (TFT) T1 X X-fyf SWUilSW 
3&tf§«^PC 1 tflSttSftTl^o ^yfSW1 
liTFTT 1 c7)Kl^>K&^*ftTi5»A BHt*-* 
D*lc<fcy*J»*ft*. SW1 cT)fti^6. iH 

jjnyfo\ o u t tf&jrsnz* x-ry^sw2ii. x< 
7fswuTFTTi £4>&&£> ^mm^c i ©— 

«SRtf T F T T 1 coy- h ttDF^lcSiSffl^nTa >A ft 

X^7fSW1 <h T F T T 1 chcTJ^jStSfi^C 1© 
-^(DF^cS^ftTfc'A «^MSW(cJ:yiWW* 
ft£„ £fc, T F T T 1 CTJV-XSt^Sffl^C 1 cTMti 

ici*, mm&G n d J; y ts^ratNKieiJrftxfc.*: 



i\ pgnx— 9D*si/ssim3iE i mm? 
-to oj&TfmmmtfL i o, mm?-* d 1 sifa^m 

3k I K mm?-* D2Mlfla!E I 2 CDiN-fftJbHC 
[0 0 6 9] ±a©<fc3fc«jfc^Kfc£i<D5lfls 

i4W_1 Rt>'Y_2t±, *>!7MB:^aiH]K3 0 0 

(H3 5#IR) Ollffl, ^2?T@Oai73«^^ 
U DO. D K D 2 (i 3 tfy h )l>mi&T-* 

(.mm?— so ^/TxL. i o u t it i th73D/ 1 mtm 

2 3 0 Lv I S T ti n M<D7 l ) y ^ 7 P 
y 72 9 0^6*S^?tl^>>'7 h h« 

U msw_k Msw_2it ^~yy \-\s~JXZ<D 

[0 0 7 0] «^gP4 0 0 (@3 5#BB) ^H^iL 

-r^o 1 ^ u-^ii, vauBUfflia (* 1 <ok^^) 

St5m3SIB1tS?F^ (m2£D»)f^»BF^) A^6«rii4'*i*. 

[0071] ^-r\ «^8Bigffln (I2©iiffls) ic 

O^TIKWTSo m3itlS1s«eF^lcfc^T> §1 try hD 

/ 1 ^SP2 3 1 itt*izmmnyXLMfre>Mi&-$tircm 

*)^mm?-*^:U^\y^)\/t^ 1 tfy hD/ I 
g|32 3 1 ©X-f7f SW 11*. ^7T'$5. 
[0 0 7 2] mSlElB1iSSF^<OB35&i:ttlc> T.*-M1^ 
I ST<tLT/\°;UXfI^««mi®groF/F2 9 0_1 
lCA73?n. il CD/ \°;l/X{!-5f<D A?J <h [W]Bt(C x ^□7'? 
fl^- I C LW9P-^56i§ I C L B#F/F 2 9 
0_1 \ZXtiiEti^Z.tT\ nmOF/F 2 9 Oti><bffi 

/F29 0_1 Oaa^l-^MSW_1 tf/Vf U^UICS: 
^.t, CcDtii7Dfl^MSW_1 ^A7^J*n^> 1 ffi73D/ 

i m%3i>2 3 o Visits nrc#i try hD/ 1 ^§U2 

3 1 c7)X-<y^SW2SO : SW3 3b i; *>i:^^ <! 

f SW2MSW3tf^>l^5t, ?-©1t'7hD/ 
I X8fe«S2 3 1 AOttattBffi • JUTDfflT F T T 1 It, % 
<D?-b- K U-T VP^^-> a - h *ti^, /c46, ffif PplisE 
?i^T5. *LT\ *«ff««ft*LfcttffllT«, TF 

attf SttftS J: 3 T F T T 1 c73S3Kftg7DlC^-a-T^ 

©y- hm£E^is^*tis„ 

[007 3] $^«fi8tC^ofc^lC i^MSW_1tf 
p^U^Ulc^Sirtl::, ^2S@c7)F/Fc7)tH7J«^ 
MSW_2JbV\'f U^HC^^i:, F/F290_1tf 
Stt6n/i:RGB D/ I S^SI52 2 0 ftCDS 1 tfy h 
D/ I g&g|32 3 1 <DX*>y?S\N2J?iZj : S\N3&*7 
lZts% 0 Cc7)Bt. F / F 2 9 0 1 ifplSlt RGB 
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D/ I £&SB2 2 0 P*3<DT F T T 1 <F>f- hSEfcfc, 
&*tl&o C<0<SiR, TFTTUcti. *>!?<D®;ffitg7D 

d/ i ^952 2 o icasw-s 3 a*«atE*HBiat-r 

—IS. S2ggOF/F^tgltenfcRGB D/ 
I g&g&2 2 0fiO)SXY7f SW2MSW3li7|-> 
<h&y, SSLfctt^Tt*. TFTT1©KK>-V 

aim* «t a icffiSHBtt-MM* u * 

«>S*«akff3ktiS «fe 3 lc tfth nWyftsfctHfS 

[0 0 7 4] «aSB1t»3lffl?ttx ±ai<DJ:3&3i±J7Dffi 
9SIBHWS*\ fT©RG B D/ I £&gP2 2 0 

[0 0 7 5] J«c % BaftBltttifa (K 1 QttttffllH) K 



3 0 0tf1ffr-3fflffli« (»fiO HI 

4ici*. as iff a. ss2ffa©a2j?fcsj£3/t/i'XY 

_1 Jktf Y_2*5tLTf»*. 
[0 0 7 6] mfi/\°;l/XY_1 tf/Vf U^jUKftSJ:, 

mi fTgcD«Pjwft#»R«tu cntcffiiWLTitt*»» 

©»1 ffB0>3 tfy hT r i?^;URSM7 r -*D07i5D2 
tfaj^Sld tiJ7DD/ I £&g&2 3 0ttA7D*tl^o ^ 
v > '^^PgPx-^D07^SD2^A73*n^<!:, inS 

<DU"^;u (/\<u^ (h) /n^u^u (D ) lets 

CT 1 tr* h D/ I ^&g&2 3 1 rtro^7fSW1 <D 

s i izAtiT-JvimmT-* DonmD 2 tmm (tu 

[0 0 7 7] 

[ai] 







(lout <Dfl[gfgfif) 


D 0 


D 1 


D 2 


0 


L 


L 


L 


0 


1 


H 


L 


L 


i 0 


2 


L 


H 


L 


i 1 = 2x i 0 


3 


H 


H 


L 


i l+i0 = 3xi0 


4 


L 


L 


H 


i 2 = 4x i 0 


5 


H 


L 


H 


i2+iO = 5xiO 


6 


L 


H 


H 


i 2+ i 1 =6x i 0 


7 


H 


H 


H 


i2+il+i0 = 7xi0 



[0 0 7 8] €11 K5Vr<fc-5lC, fflrtWaHBtts OfrS 
7x i 0£T\ A^*ft£5 1 ^-SOl/PgIll^-*lcJ:o 
Ts Sfcs «3UB1lffllII (»2 

©■MttBIH] 7TFTT1 (DWaMBJHC^b-tfT. 

tt*s&n««*»# xn« * 5 icy- k wea^e* 

tls IslCTFTT 1 €«fflLT«attfai7J*nTt'»«fc 

[0079] -7j. vauBiuaiN ran a>«jfBHiB) t- 



[0 0 8 0] ■?■ LT< JiLh<0«fe3*IW^**7U-ixlC 

$tD07bSD2icjSL:/cS^fftons *<om. m 

[008 1] Jl<D<fc-3fc&l ©UStSflyiCfeftW?, E13 8 
(a) lc?xt- t fe3^P^-V^;UTFT^Wr^5S7 , ca^ 

[0 0 8 2] 3Wc, *58WO»2©*««yiCOl>Tltt^ 



(16) 



&ffi 2003-195812 



r^o m2(Dmmmit. as i ©sywwici&w-* i tr* k 

8 (b) ^^-TiljRlHj^lC^LTSffl^nS^roT^ 
5. El5ti*^<Dll2CDSI^JlCfctt^ 1 try hD/ 

[0 0 8 3] Sff2<OSISt«yic:*JW-S 1 tf y h D/ I g& 
932 3 1 alZlt, g?1 COHSfe^Jltfctt^N^-^^Wl/T F 
T T 1 iCftto oTPft^l/TFTT2 tflStt 6 tlTfc 
Uv fO)V-XM§ii?C 1 ©— ttlcWiSWffiV D 

[0 0 8 4] 3S 1 ©HflSflJtt. 03 8 (a) tCjj*T<fc5 
&SXIslB4)*3i.£3rr K5>5*X*tf P***;UT F 
TT££^U:igfflWBS&tcW&£jb\ IS 2 OUBSfJU 
(*» H3 8 (b) iZTnt^o^N^^^lUTFTlzmm 
RTI6?**o o£»A iSfglEl&rtcDTFTtfP^-^l/ 

25£>*i\ N^-^-Jl/TFTctLfctg^Kli, X 
[0 0 8 5] &3b\ M52©SI]Sg0lJ©i!)fFli. tti*)®3fta> 
[0 0 8 6] ;*lc, *»^©3g3fl!)iejfi«!llco^TBM8 

■r^„ Sf3^n«6Wi, SfitDiiSte^Jtcfcttsi try h 
d/ i a»»©«j«*aELfc , bo!)z > *y» 0y*i#ig3 

8 (a) ICTvTiliRlHlK^WLTjgffl^n^tCDTS 

[0 0 8 7] H3CDllSfe^JtCfclt5 1 bf>> hD/II^ 
932 3 1 b Kfc^Tti. §i^C 1 ©— «IIC»*6«ffl 
G N DTli^c < x jS^^S^®liVB*M«SiST*-nSo 

[0088] si 3 <ommm<o&mt. as i asft&i <t n 
tr?a&y» i^nt£D$A^*M#en^o zozti*. ®mm 

[0 0 8 9] ^ic, *^<D3S4<DHSg^JlCO^TUJB^ 

■ra. *4©*j6«ijtt, as 1 ©n»«!iicfcw* i tr* k 

D/ I S»S<D«l«*XELfc*fe.<0-p*y. #J*.tfE]3 
8 (b) ic^-rffiJRSttlcWLTjiffl^nStiOT 1 * 
*o EI7»4c«^<0SR4a>%tt«|lC£^1 bfy hD/ 

[0 0 9 0] fl£4«)g|ltM(C&ti-« 1 tf-y hD/lt^ 
952 3 1 c(c33^T«, SS3<DH«6^J«i:l^fillc, JgSfg 

?c i (D-mcmmtiLG n DT-iift < » mmr^mm. 

EVB #086**1*0 S2<0l^tt«g^R«»c s as 

1 ©HfifefflJlcSiltSN^^^bTFTT 1 teffcfooTP 
* + *yUTFTT2tfi6ttS*lT£>y, f(7)y-7M 
S«JR?C 1 ©— *lc«WtttV DiWttft*ti*. 
[0 09 1] C<D«fc3tfU £4<O9lffi0J(±%2 0>Xffiftj 



tcS5 3©3l«MH*jraLfc«fc3&fct7)TSy*. S3Ci 

[0 0 9 2] ^C. *SW©m5©£SWMlC'3l/'TBMIl 
T£o Sf 5<D^Sfi^J«. mi 03Sfig^JtC*5lt* 1 tf-y h 

d/ i sjftajowdc^asLfetiOTa&y^ m^m3 

8 (a) iC^-TiS^lEliKlt^LTjiffli'tl^tOT^ 
*o El8li*^rom5 0H]!i6^Jlc3bnt*1 tTy hD/ 

[0093] fS5 CDH^J^fclt* 1 tfv hD/lt» 
932 3 1 dtCti, Ml COH^JlCfc^^X-Ty^SW 1 
71?SSW31C^-pT. ^N^^jUh^v^T 
1 1MT1 3tfWttf£tlT\.*Z. 

[0 0 9 4] H<D^5rj:^5(DmmmiZ^^T^ 14 
le/Tv-r-S* < = hlcS^Tff 1 £DHSfifiJ<h|Wl 

t^h7V^$T1 175MT1 3<D^fcyiCP^-^ 

li. ^-f = >^-v- Hi, F/FcoaiTDffi^HMlz: 

t, L/c «fc <0 i: "T titf J: i\ 

[0 0 9 5] ^(C, *«^0)SI6©Saifflll«:o^TlM* 

■?2>o m6<Dmmmit. mKDnmmizjsifzi tf>> k 

D/ I ^95<D*S^^SL/tt^)T-fey, flX.tfB3 
8 (b) fc^Tmm\2imzttLTmm-£tlZ > ! t>(DT:& 

I ^aJCDHfiE^T^P-J/^IllT-S^o 
[0 0 9 6] WS6CDHBg^JtCfc^S1 tfy hD/ I 
932 3 1 elcli. If 2(Dll)^0IJtCfclt*7.'f 7fSW 1 

1 1 tijmt i 3#iStte>ftTi^;5o 

[0 0 9 7] Cl(DJ:5%SS6c7)IISg^JlCj:^Tt. IH4 
5>7"ft-h tcS-^CNTSI 2 03S«i^J «k IH 

**)\/\-=7Z/ s J7.'9T 1 171)MT1 3<D«feyiCP^^ 

lis ^f = >^-v- M±, F/Fcr>ai7Dff^E14li: 
t c7)^ Lfc t tD <k f tltf<fc t\ 

[0098] ;^tc % *&*%<r>m7 (onmmiz-D^TmR 
?z 0 &7(Dmmmit. m*.im3 8 (a) izmrmm 
mmztjLTmmznz^w&Zo mi o hybrid 

[0 0 9 9] m7<ommmiZ[t. D/ l^g|J2 10a 

#w*6nTfiy, cod/i x8t8H2 i o aic m% 
m7mm.^<r>&7i®i ( 3 x n ) »o 1 tH7] d/ i s^sp 

2 3 0 a, SI/StBTD^lCfS^etl/tnfSCDT"; vf? 
Q77 (F/F) 2 9 0 a_1 Tbm.2 9 0 a_nfre>tg 
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•5§- I C LCDJSiKff^ I C L B. »tf«S«SE1S*-f 

I T^ATl^n^o £fc, 1 ttJT^D/ I g&g02 3 
0 alcti, §tti^j(^7 : v > ^;Hli®x-^D071)MD2^ 
A±)£*U #SB-r5fc46<DS*®3Sf I R 0 7iH I R 2. 
IG071jMIG2, \ B0nm\ B2(0^mt^^rtL 

/F290ai« dCQF/F 2 9 0 afr£tii*l3-ftfdl 
^MSW1&tfMSW2#A;fi3-ft3 3{@<7)1 fcH*JD/ 
lg&g02 3Oa£fre>1flgcDRGB D/ I g$>g|52 

2 0 a^ifiE^ftTl^,, 

[0 10 0] 01 1 1*1 iii^jD/ I £81352 3 0a©i 

fig^r^py^BT'Ss. 1 i^D/ 1 mm 2 3 0 

al43{ltf)1 hD/ I ^352 3 1 f 3b x 6*JSE*n 
Tl^o ~*lSC0 1 tf*y h D/ I 3 1 f tCt4, 

£*ilH§*x-£DO&tfe3tm3it I o in 

d 1 Rxfmmmm i i ©lea^fe-i** 

$ D 2 Stf iVRSt I 2 ©iiS^ta-ecDlNrtLfrtfA*) 
^tlS<h±t(C. F/F(DtUWl^T^^l^MSW1 & 
1/MSW2 fi«A2)*tlS,, 

[0101] El 1 214 1 tf-y h D/ I S&952 3 1 f© 
tDS^T •> <7[g]T&£o 1 tf h D/ I £&g(5 2 

3 1 flute. MscDHfiStfiJtl^ttllc. ®>3itfEtI • aj*)ffl 

v^a^t 1 1 Jin i 3st/s*^?c 1 tftstten 

Tl^„ h7V^T11> T12, T1 3W-h 

salens., 

[0102] ±&(D£?immzt\tcM7(Dmm 

TZo mi 3ti*5gP^£D^7coilS(i«iJH:#^5g3ta^ 

So 

[0 10 3] *ftS&0iJt;:fc^Tt4. Ell SlcjjVTcfc'p 
CU WatEttaBBlCfc^T* ffl^M S W 1 it. f 101 

1511-? -r s y<?m% i t iN-rtifrcoffi^M swi© 

yti^t^'f 5 V^TH-STtf^o -?■ LT. i§MSW 
214, ft^MSWI <hl^L:'?< = >^TiZ-5±*^A « 

TA^„ •ff^MSW2^ll-5±^oTl^WP^ : &. ^© 
RGB D/ I X&gg 2 20 a Kfctt* 3 ffi^mSiliBIt 

[0 1 04] C<D<fc5fcS67©|ftS0J7Hi, 1 £v ^ D 

/ 1 m$$&2 31 fit. 3mt)mmmmmmYmc h 

5>S>A*T 1 2GD*tf*7U *0)qth^Z/ 9 J7>#T 
^SSlC^LTl^ttagCDTFTT 1 <Df— HE 



14. ^V^^TI 3^7T^(DyYXOgf5 
14. *5<>!>SIJfi0!l£ifcLT<l: y— JittJK©KcMB3lt*« 
[0 10 5] *a^<0S8O*tt«llC-3^TBt^ 

TSo 3S8CDHJ60>J14, S^CDHSUPJKfcU-SI tf-> h 

8 (b) ic7r,Tmm\2\mzttLzmmzti2>*>(DT:& 

1211 4l4*^©m8<D*]56^Jlci3ltS 1 tf-y hD 

[0 10 6] £8©5S»0!IU:fcW-S 1t*7hD/l £& 
g|J 2 3 1 gl£l4, ^(DltJ^JtCfctt^N^ + ^l/TF 
TT 1 CDttfr^TP^**/UTFTT2#IStt6nTfc 

y, t©y-xaff««?c i ©— «ic«jw«ftv d 

[0 10 7] &*>\ S8CDH)5g#IJCDii!)m4, ab^w^o) 

[0 10 8] 3«C» *^(D^9(DllSfe#IJ(C^^T^ 
H9^*S6^J14, MXim3 8 (a) ic^TliBR 
E&KttLTjSffl^ftStCOTSSo mi 5lttt%m<D 

[0109] m9<Dmmmiat. d/ i mm2 1 o b 

6W+6tlTfc l A £C9D/ I g&932 1 0 blc. «)t 
at^SB'v©*^ (3xn) 5JCD1 ai^DD/ I S^sgp 
2 30 b, St>"3tb^JS^ISCten/i:nf@<D7y ->77 
□ ■y^' (F/F) 2 9 0 b_1 Thm2 9 0 b_n*^*I 

^ I CL0SgM ICLB. TkZfnmEm.Z'CS. 
<m I T^A7J*nS. 1 tti^D/ I ^g|52 3 

o b izit. &&t)<DT>>$ i^mmr-v d o nm d 2 # 

A^l^tl. #?B-rS/c46c7)atpm3iE I R 071)M I R 2. 
IG07^IIG2 V I BOJbM I B 2 0^ftl*l»tf **l 

icsyy^Ten/cfg^fetcssuTA^ii-nSo na©F 

/F290bt> uOF/F 2 9 0 b ^SaS^I* tl^dl 
§MSW1> MSW2WMSW2 B tfA*):*-*!.^ 3{@ 
CD 1 thllD/ I 3£8lnB2 3 0b ii^S 1 fli<7) RGB D 
/ I ^JSSP2 2 0 bA^lfiE^nTL^o ft^M S 

W 2 B Itm^M S W 2 C0J5Ie«^T^S<, 

[0 1 1 0] 1211 6141 HitlDX I ^J$gU2 3 0 bcotg 
S^f^P'^iT-S^ 1 ffl*)D/ I ^m§l52 3 0 
b(43<@C01 e-y hD/ I S^gP2 3 1 hfrSWjStfft 
Tl^„ cnScoi e-y hD/ I %%ffi2 3 1 Mcl4. 

^immT—si DOKummwyfo i ocoja^fe^ m 
* D2^zfmmmm. i 2 cD«§*^to-arco^-r*t^*^A^ 
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ZtlZtmz^ F/F<Otii73{l^T-£S«^MSW K 
MSW2MMSW2 B#A*J*ftSo 
[0 1 1 1] HI 7tt1 tfy KD/J ^312 3 1 h© 

mm*7K?yav*mz*&z a i t?y kd/ i fam2 

3 1 hlctt. *7©*a«>Jtra«lc. • IWJJS 

©h7»*WNft*MFTTK N^*;l/h^ 
>^T1 1 T^MT 1 3Rtf§«^?C 1 tffgttSn 
TVS. h7»*^T11, T12, T1 3(0-5**- h 
tcti. £*PgIH]^-*D0, fl«MSW2,'fffMSW 

i tfAAStu £h^>s>A$«:cfts<o{t^i;:j;y$ij 

>5>A*T 1 2iglS?C 1 (O-fiSitOF^lCN^^^ 
yl/h^VvX^T 1 4#ffi^T*-ftTl^ 0 N^-V^l/h 
5>>>'7.*1 4©V-XMKH'VH S^tcjgSS^- 
ttTfclk ^COy- Hzl*flPfMSW2 BA^ATD^tl 
So LTv TFTT1©y-H4, N^-f^bh^V 
5>X* 1 4 CO Kb -< C 1 <D—W£<Dm&lz 

Jg*7c*ttT^So £7c> h7>-^T14cr)h7>i>' 

1 2<Oh^>v ; 3.£SL<>: [•"jy-JXZmw ii(Dm<Z>¥ 
t^TSSo 

[0 112] £<0£5lc«j$^/cS9tf)iiJ&W^S 
563ta^««ffl¥W#»««:, S 7 4>£ffi0J i 
Ell 31C^-T^l'5>^f : -*'- h- IcS^Tft^-TSo 
<SU ff^MSW2 SCOmm. ff^MSW2<0;£ff$:& 
S^^tirfcttOT^So 

[0 113] StoT, 1t7hD/llia523 1h 
(±s 3 ai7]m3iElB11^F^7BtlJ: h =? >~JX$ T1 2tf 

ilftT V3Z/*J7>*T 1 3^^-^-TSo KU 
-f >- v-Alffllc*2|MiaE*e2Elc3K LT^SttfgO t 

ftt 1 <n?— vmmt. k^>s?a*t 1 3&*?t 
2^7-rsi^tcsi;sm^<oif$» i t h^v-^A^T i 

4CD^->lc<fcUi!SiR*n, «fcy— JfiEJmiHSJtSftSo 
CKOcfcdtc, *HSfeffiJti. S7<OH$60!l<hJ±LTJ:y- 

[0114] ;^tc, *§gB8<osi oaymmmiz-D^Tm 

b^TSo S1 OtoSlSSWi. S9coitJ!ifc0yKJ>l7-S 1 fcT 
7hD/l ^aJtOtifiE^SSLfctOT-^y, 0iJ*Ji - 

113 8 (b) iz7jk?wm\a\mzttLTmmzn2>*><D7:- 

£5. Ell 8 ti*#tB.S<DS 1 OtOjU&WcfctfS 1 tf-y 

[0115] M1 OcOHaHJiJlcfettS 1 tf>> hD/lt 
&SP2 3 1 i tcii. m9<oHK60iJtcfcntSN^^^;H 
FTT 1 <0^*3oTP7 c + ^.;UTFTT23b' i iSlt5riT 

[0116] &*,\ si oconmm<ommt, tatjmm 



y, ra«a)awRfl«i§sn*. «s.i*as8©*sfiffiji]tL 
Td; y-sffiscoa^m^^-rsc: <t^T-*So 
[0117] &iz. *mwoymi -\ (onmmizi^Tm 
B^-rs„ si i <onsswi. si coiuifljicfctts i tf 

•> hD/ I ^SPcOtl^^SL/ctcOTSU, fljllf 
HI 3 8 (a) K^rilifSH&KttLTjSffl^ftStcOT- 
S5, IU3 0 t±*f£BSoS 1 1 ©SUSflltcfcttS 1 \£v 

[0 1 1 8] S 1 1 (OHfigtfiJtcfcttS 1 If y HD/II 
&952 3 1 j [Cfcl^Tti. SW2<Oi554ffi*\ ^-ft^tt, 
X-fyf SW1 iTFT 1 C0g*tTFTT 1 <£>?— \~ 

^&<t T F T T 1 (O^- h tcggg^nTl^So 

[01191IH (ommmcommt. m-\<Dnmmt 

K*[-rSS2 7^Sl 0tOH^J<OJ:5«:^M^T5C 
iA^T^So 

[0 12 0] *5P.8<0S1 ItDSMWWlC^TK 

B^TSo SI 2C0HSS#K±. m 1 <OHS6^JlcJJttS 1 fcf 
'> h D/ I g&SB<OtlJ$££MLfc i k<OT-;fcy> 
H13 8 (a) iC^-riimiHl^lc^LTSffl^nStcOT 
ifcSo 03 1 tt*$8fll|(DSS 1 2«OHSS^Jlc33ttS 1 £v 

[0121] 11 2£OHS6<5<JtcfcltS 1 fcf>> hD/II 
&35 2 3 1 klCfct>Tti. TFTT 1 tGN D&£<OFaHc 
T F T T 1 5 tfitJjQTri-U T F T 1 5 COY- h Kl±®S 
^Wffi V S 1 ^EPfiDS-tlT^So 

[0 12 2] ^1 2 0>%fife0j0)lbfH*. SI (DMMmt 

m*T*3ov* m&<D$hm&m 5ns 0 *fcius<wtt, it 

*D*tx/cTFTT1 5i:TFTTl3b^7.=l-Kjgig!* 
nT^S/c66, T F T 1 tOSSfa^EBcfctt-S Fl/^OS 

aKOKix-r^wEflcfttt^Tffi-fbS-tu ^73^1 ou 

t(0*fJg^E46SC<!:6^Rlfig<!:^So ^niC*^fig^J 
t*s ai©*tt«lES*r*SS2 7!iS»1 0<0HS£^J<O«J: 
-5 ft^M^f 5 <»: So 
[0123] *^cdSi 3 omn&miz-o^TK 
B^-TSo SI KOHSg^Jli, 0ij7tti'EI3 8 (a) [Ztt,T 

mmmmzMLTmmzn.2> ! b<D7:-&v , i&»««C(o« 
m i 9 ii*^B^com 1 3 <Dmi&mizmz>ftxm7jigiwm 

[0 1 2 4] S1 3(DmmmiZlt, D/I^Jg«gP2 10 

c^igttenTfcUv £<od/ i ^a?2 1 0 ck. 51 

*6«S»H'Na>Iti*» (3xn) »©1lil73D/iaJft 
33 2 3 0 c , St>' 3 ai73SlCiSl7- 6 tl/c nfc07 'J 7 7 
7P77 (F/F) 2 9 0_1 JiI2 9 0_nfr6>t!fiE 
h Uv^A^^iettSnT^So ->7 h U'V'A 
^{Cti. «at*IB«TS*'r 5 ><?»cO/c46(OX^- 
hfl-^IST. -7n>y?fl^ I C L. StfC<0'7Py'7 
ff-^ I C L<OS$ifl# I C L B^A7D*txSo */c. 1 
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t-?doji,id2^am^ &m?%tztt><Dmmw 

3SIR2, I G 2 , IB2 GD^-fftfrtf^tUcSiJ t) MaT 

eft/c^TtfeKJSUTA^ft^o 1K5F/F290 
«!:, C<0F/F 2 9 0fr6aj^*ft/c«^MSW#A2) 
3Tft£3(IGD1 tti^lD/ I £JHg02 3 0ci^5 1i(D 
RGB D/ I ^gP2 20 c jtftifiE^ftTOS,, 
[0 12 5] »W3k0)«3Ml& SBfefitf*, 

«3K I R 2 0!>«dKffl i r 2(4S^tf#<D4ttWBfc» 

KHBicttf&u swam B2<o«a«ii b2(t m 

3ttfetf*©4PSHet::3*JSLT^*. o£'A # (R) 

aausan atf3D/ i £&si3 2 3 o cic^^n^s* 
myfintBmijimomKm? <o a mm m oiMmztti&rz 
mmmm\ r2 7^ mu &ytmwmm-mm& 

5i r0ct5^ i r2 = 4xi r0c§5 o l^ll 

« (G) *^fflXtiff (B) ftaUS4>1 liitiD/ I 
S&SI52 3 0 c K14. 3^>*S*m^ I G 2 X14 I B2i» 
AtttlZo SGoT. *H)5i^JTi±v A^ftSSzpm 

a*D/ 1 1»9!2 3 0 c i=»w-sn*«sft*iBifr* 

Nf- + *;l/TFTT2 3©«MIB2id:. 4Pgiiatcffla 
TMKI«riti*rr5N^**;l/TFTT2 2dD«9tt&A 

[0 12 6] 02 0141 di*)D/ I g&g|52 3 0c©H 
«*f»t?Py^H?S5. 1 ttJJjD/ I £&SB2 3 0 
c lew. fl^M s Wlcfc UMfffti^-O— «KcS4M|3k 

1 *<Waft*tlS^-f y^SW2 3 a#Kt*6ftT</> 
3„ X^7f 2 3 aCQffei&Kte. Nft*;l/TFTT2 
3 © K K >JkXf7- KtfftiBJMJtSftTl^*. TFT 
T2 3<0V— *teJS*fei , ftTl/'So Nft*;l/TFTT 

2 30KU-f>atfy— HC» «^MSWlC«feU»J»* 
tl«7'TyfSW2 3 bflD-itfgl*tl, flWIfcN?- 
+ *Jl/T F T T 2 07bST 2 2(Df- h&lFSSift^C 
2©-«*! 5 »ilJgigS*+lTl' k So T F T T 2 0 71)31 T 2 
2©V-Xfitf§if?C 2<Dftt!SsliSitiT*-tlT^^)o 
TFTT20, T2K T 2 2 CD K U-T VlCt*, ^^Pg 
■f->D0, D1, D2lC<fcyfH»;!rft%:*-r«;>9 1 S 
W20, SW2 1, SW2 2tfJg^*ftTfc'A Cfte. 
C0^<«>5 1 SW20 7!jSSW22 Ofl!lfll#£9gHa3- ft 

3ft£o TFTT2 0, T2 K T2 2<D^m 

*j]fcli1 : 2 : 4i:SoT^„ $/c, TFTT22© 
W3it^c:TFTT2 3(DW3SHg^c:^ S^tcl^lUtc 

TFTT2 071)3IT2 3 <DV-3.&LF^«?il?C 2 
CO-^lCliJgi^ffiG N D Ttefc < » l&mmtiLG N D «fc 



[0 1 2 7] £<Dd;5K*tJ5E*ft/i:3n 3 coHJteflJt::^ 
*»3fe*jf*«Wfl¥«IH*ffllU:* SSI <D^]5S0iJ<i:l^« 
(c, 0 4 iciST * -r 5 + - h tcs^Tifi^-r 

So 

[0128111 3C0HSIS«<Hc*J^*WSItiB1ji»Bll (SB 
2©MfB8lffl) icfc^T. #1U*D/IS«HB2 3 0 
cU£4(cWKHfr6tiU@$ftfcSWra (I R 
2. I G 2X14 I B2 00ThW *E«T*. Z. Z. 

^JbcU 1 &t)D/ I £&g|52 3 0 c©7-T7fSW 
2 07531 SW2 214. t7T$5„ 

[0129] mmmmrscomifctm^ h<i# 

I ST<hLT/\°;l/X<t^#Jg1 ISBCDF/F 2 9 0_1 
tcA7DT*-ftx £©mVUX«^cdA77<!:|5]8#U:. ^py^ 
(S^ I C LJkWnvVfcUm^ I C L Btf F/F 2 9 
0_HcA7D*ftSiI<tT\ nflH<DF/F 2 9 OfrSfg 

B£5-ft^->7 h u^x^^ui^L^toSo ibi eacoF 

/F29 0_1 <7>tB77fI^MSW_1 #/Vf U"«/U(C& 
£<h. Z<DF/F 2 9 0_1 ft^ig^SftTt^ R G B 
D/ I '£81332 20 cfi©1 tti^DD/ I 2?&952 3 0 c 
KISttSftTL^X'f >>^SW2 3 aMSW2 3 bt)< 
*y 7-f7f SW2 3aMSW2 3btf*> 
c^c, 1 tii73D/ I ^mg|52 3 0 c©maftE«fflT 
F T T 2 3 14. h - K U-f >H*^> 3 - h *ft 

*5c> TFTT2 3© KU-<>-y-7.P^tcS2^a3S 
aB**6©BM3ll^atft* <fc 3 IC, T F T T 2 3 (D«SK 

[0 1 3 0] ^«^tC3S:ofc^lC. •ff^MSW_1 1$ 

avis'OMzizztmz. m2&go)F/F<Diiit>im 

MSW_2*V\-r iy^Mzt^t, F/F290_1^ 
ISlteftfcRGB D/ I g&952 2 0 c ftCO 1 tU7)D 
/ I W&&2 3 0 c<D7,<<v=f-S\N2 3 aMSW2 3 
b^7)"7tc35:S 0 dCO^. F/F 2 9 0_1 ^Slteft 
ZiRGB D/ I ^&SB2 2 0 c F*3<D 1 tB^lD/ I 2& 
SI52 3 0 cCO^S^C 2[Z&-oT. TFTT23tfl 

*«ai*a["r J: a jbMs&jft^., sa^? c 2 00 

-4S14, tU73fflTFTT2 07i3IT2 2CDy-hlC^ 
*ftTt^£0T% tii^fflTFTT2 07b3lT2 2l4, T 
FTT2 3tC7^-rS*^C0m^7:J:btcmLT. 

1 pgpg(c»f£;-rsm^ 2Pgiasicwis-rsmjix 4 

RGB D/ I 220c ICfcltS 3 aj73m>5StfB1i 

«HF^<frS, -7d. IB2lSaa)F/F^m^6ft/cRG 
B D/ I X8tSP2 2 0 cftCOX-f 7fSW2 3 aStf 
SW2 3 bt4*><t£tK $SL/c«SITl4. TFTT 

2 3 O K K >- V -XIBlcS Waft««atft* 4: 5 icta 
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fflpiia&TWEU ZOSmmyfctfT&nZJiolz. TFT 

[0131] wmemmmzit, ±^©^5*3*^® ' v 

SftlBMJGHtf. £T<0 RGB D/ I ^&§|5 220c(: 
^TS£yiS*ftv £T<0 1 iiJ7DD/ I £&9S2 3 0 c 

[0 13 2] W^IglS}^ (IIOMFI) icfcl^T 
I*. Mili£S[H]SS3 OOibM ?TTo$iJTO^il}RLT^ 

[0 1 3 3] ^fi/\°;UXY_1 jbVvfU^U:: 

CDS 1 ftSCD 3 try h- 7 1 v'-S' /UPgllUx— ^ D 0 TiS D 2 
1 th~hD/ I g&g|3 2 3 0 c tCA^I^n^o 
5 :r v'^;UPil)|7=-^D0P)5D2A^A^*n^ < !:. ~*l 
bCU^l/ (/\-<U^<;U (H) /P^U^U (L) ) IC 
f5L;TX-< >^SW2 071jMSW2 2 CD* 7 tff&J 
fiEP^tU ilM©7U-A(D«9ftiEKWF^TiB1i^n-c't^ 
fcWSHteT FTT20 7^MT2 2CDl05«g7:lCj£i:T 

tg<h&3„ ftoT. tb^tt^i«. 0^6 7 x i 0* 

ictfTt^. *fc, w^ibh^ (.m2coW}i^mm) 
[0134] -75. vaKBiMJia (« i onf^n) t 

3aMSW2 3 bliSjtlC^CDSSTfcSo 
[0 1 35] •?■ LT. J-^tDcfce^Kj^^^U-^lC 

•^t^Tayig-rcticfcy. *jf>9J4 o oicjj^t^si 

[0 1 36] CICD.fc'P&Sl 3<7)H^JlCcfctllf. BP 

[0 13 7] SI 3©*JM)IC»LT. S275M 

SI 2<0*BSffl|©J:3l«:» ■XSBtflB 3 8 (b) izfH 

-f7fSW2 3 aSl?SW2 3 b©*7©5»-<S >f * 

stHcr e-r c t * k 5 > >a * £iifln-r s c <t tub*) 

TOIMt£±lfTfctl:L\, »c % fflfttf T F T T 2 3 CD 

t t> sm&QMfrc *y**<r*ct#w 



jtoft^ncojE^mBtF^^j; y s < nsr * c <t tf 
* «fc 5 k& y % «fc y -mm^mfk(Dnm&mmizmi&? 

[0 13 8] ;^lc, *5g0.SCDSl 4©«J6«UlCO^TS» 

S1 4con$j0iJU\ S1 3 ©Hftfllicfctts 1 

B3 8 (a) icmrwmisi&ictt^Tmmsnz^oz* 

SitSilctfT'??. 02 1 4 (DUBS 

[0 1 3 9] SI 4<0Httfi|[C£(t«1 Bi73D/ I 
g|52 3 0 d Kfcl^TWu T F T T 2 3 #f£tt SftTfc'S 
1\ 7^ 7f SW2 3 a CO — mft T F T T 2 2 CD K L"f 
>lcS^*nTt^^ 0 $fc, X<7fSW2 3 bt±TF 
T T 2 2 CO K K > t V-7. <t <OP^lcSic*nTL^o 

[0 14 0] &3b\ SI 3C0SJiS#iJ<!:[m«tc. i91St 

^14^^-a-Tfcy, m% i r 2 com^M i r 21* 
^fe^#co4Pgpaic^u »pm^i g 2 comas 

ffii g 2fi#g3tfeA^co4|iWI|g(c3ttf5L, XVVSK I 
B 2 CDm^fil i b 2 It. $£7tfe#»<0 4 PiU § Ic^fS L 
Tl^„ 0$y. S (R) a^fflCOl t±i7DD/ I XSlffi 

2 3 o d tc^^ nzmmmtBminmnmxm^o 

T\ iPgidgtC^CS-r^«3SE{i^ i rOin^ i r 
2 = 4 x i r 0<t^?>o l^titc. IS (G) 
(B) ft^fflcoi &JDD/ I ^SB2 3 0 clcli, ^>f? 
Stpffiaft I G2XI* I B 2 6^A7D*n^>o S^oT> *H 
StffllT(4» A73^nSS*m3itco«d^±. S1C0HSS 

<5ijco4fg<t^^„ s*fg^4P§isaicm*-a: 

/cSaii, maiCO^^lC, 1 th7DD/ I ^g[5 2 3 0 d 
CDtiJ73fflTFTT2 0. T 2 1 CO«3S#fe7D<!:«3S=&IB1t 

• tU73T-5 T F T T 2 2 CDH3iifib73 <h 1 :2:4tC^ 
£ <fc 3 tCfStf Ltcfc&T&Zo 

[0141] Z.<D£r> Wifig^nfcSl 4C0llSS^JtC^ 

Ei4tc^-r-sj'r5>^5 1 ^- h-icsrJ^Tid^-r 
[0142] si 4<Dnmmic£>i+zw.mzmmm (s 

2C0K)^F^) ICfc^T. §1 &t)D/ I ^g|52 3 0 
dtt**[c»«3KKfr6ttie*ftfc*2«ai (I R 
2. I G 2XU I B2CO^m6^) =&fBtiT*o 'Zl 
T% *^S^fct^Tl±x ^v'^ynsgp^-^^p^b 
^l/<fcU 1 tH73D/ I ^Jfeg|J2 3 0 dCDX-f y^SW 
2 071MSW2 2li, *7T'fe5„ 

[0143] mmmmmcDmihtrnz. a^- hft# 

I ST«hLT/\°;UAff^^Sl SacOF/F 2 9 0_1 
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tm I CLS^P'^SSi§ I C L Btf F/F 2 9 
0_1 lCA^*tl^Cl<l:T\ nflS<£>F/F 2 9 OfrSfg 

/F 2 9 0__1 CDtfi7D«-5|MSW_1 tfM'f L/t/UKtt 

5t> COF/F290 1 j#RW"Stl"Cl % 3 RGB 

D/ I S&352 20crt©1 mtlDy I g&g|52 3 0 d 
tC|g^6tlTl^7.-<<y ; ? : SW2 3 aM'SW2 3 b# 
X<7fSW2 3 aStfSW2 3 b*M"> 
<t35:5<!:, 1 tiJ73D/ I gj£g|$2 3 0 d<0«3ill31l • £i} 
73fflTFTT2 2li. *<D>r-h- KH"-/|tf">a- 

K&£<»: v TFTT2 2(DKU-<>-y-XP^lcS^m 
a**** 6 0)Si|tm;"3!t^jJitn^> <fc 5 TFTT22 

[0 14 4] fiSttMMCfcofcfclC* ffMSW_1tf 

MSW_2*VNYU^;HC35:^<h. F/F2 9 0_1# 
IStt6ft/cRGB D/ I g$!g[52 2 0 c ftCQ 1 t±573D 
/ I g&352 3 0 d(DX^'y^S\N2 3 aMSW2 3 

bjtfa-^lcft*. ncom. F/F29 0 1 jbMSfrS+l 

fcRGB D/ I g&352 2 0 crt©1 tiJ7JD/ I XSt 
932 3 0 dC^iffC 2tC<fcoT, TFTT22A^I 

—mit. mt>m t f t t 2 0 mt 2 1 ©f- t- icjg^ 

*tlTt , »*0"P. tii73fflTFTT2 071JMT2 2 ti, * 

2 WHB H:*H5r 4 PSPS KfcUST 
-rciA^^-So d<DJ:5&, ft^M S W#/\-< L^/U 
tft^T^«»i*, ?ORGBD/l mm^2 2 0c 

F/FtftSttSft/cRG B D/lti352 2 0 crt(D 
X^yfSW2 3aMSW2 3blit>i:^U, 
Lfctt«TW\ T F TT 2 2<D KKV-V-XIHlcB 

#3im*«fc-3 uu T F T T 2 2 om^tg^tc^to-drT^ 

[0 14 5] WaaBtaJIHiaiTW:* ±a?<O.J:-5£3aj7Jffi 

dnaimntf s tiro rgb d/ i g&gp 2 2 0 c tc 

-3l/*TtRyiS**l» ±T<D 1iht)D/\ £BSgP2 3 0 d 

[oi4 6] vsftraumn &'\<D®rmm) leaser 

MEj^SlslSS 3 0 0tf 1 SroWWIRSaBR LTl s 

[0 14 7] St^;|/7Y_1 tf/vrUtJUlCttS*:. 

(DHlffg(D3c*7 hxv'-S'^PgPx-^D 0 71JMD2 

aj73«K 1 dJ73 0/ I gSSSfl 2 3 0 d tC A*)* 
7 r v-^;bPfil|7 r -'SiD071jMD2^A^*nS<t. 'ft 
StOL^U (y\-< U^C/U (H) /P^L^/U (L) ) tc 



Hsu©? i^-i*©«aioE»jaiwpiatt4-tiT^ 

fc«attf*T FTT207}ST22 COWjJftgg^lCfS LIT 

mttez, stoT, aj*imsis<n*. o^7x i os 

T\ A^ft^'S^M^ti^-^K^oT. HUTS 

7»4Bwaic*Ks-r*a*«sft*T ftt 2mmmtn£ 

SO^lC^b-ttTfBISU TFTT2 2lCT4PgpglC 

m-r^m^jij^LTt^fc^ 4pgpsics*fs-rs 

S^<hLT^^3ftJg£Om3iE^tli±)T-#So SIC. TFT 
T 2 0MT 2 1 lCTa*-r**3iE»*s 1 KHS* 

[0 14 8] «sKsibffini (si ©afHiHiB) t 

14, *S7 h U t*»fWr\ fKDX-T 7fSW2 
3aWSW2 3 bli^lt7|-7<D**-c"*^c 

[0 1 4 9] ■?• LTx J-X±WJ:5^:lb^=&7b-AfC 
^l^TSSUj§-r^<tlCj:U. *,TvSI54 0 OICJJI^TP&P 
?D071)MD2lCfSL:/cS?v3bMTfen. ^CDI^. S 
»Sft«ai3B«lI*l3»t::«»*n*. 

[0 15 0] s:©J:5^i 4©SI]Sfe^JlCcfenii; Sip 
VSKtfff 1 <DH)5g^Jlcfc^^BP«^OS^gfa©4fgT 

'nr>z. mm < amwrnizr z z. t. 6^t#«„ 

flf«E03tSt«l«IB*fi < ««-r * Z. t ^ 

[0 15 1] Ml 4 03ll]5fe^JlC^LTs S27iM 

El 0CDHSg^J^J:^lC, iBXElSI&BI 3 8 (b) ic,^ 

<7fSW2 3 aSO ; SW2 3 b CO* 7 = 

SUMc-r S f ^ h y >>'x ^iE*p-r « c: <!: TtfJ7J 

mSiSiJS^lfTfe «fclA, MIC T F T T 2 2 CO^USS 
=&IB1t • aj73T3 h^>v ? X^fTSCOT(±^<. TF 
TT2 1 $<&«3K«I31S • Hi7J-r5J:3lcL. I9I9t 

cfc »J H^aJK©«3it*«IS-r ^ d t #T-* ^ J: 3 iz ts. 
%o Ztc. «x.fcfs 311 3XttSgl 4<D*)5g^jco^« 

wSSBffl^ftaBicfctT, ii3x«i 4(Dmmm 

<0 1 ttS7D D/ I SSSlElSgtCSg 1Jil12 (OUttM® 1 If 

7 1-d/i 3E«is]is« 1 xttMRiaunrsc £t% 1 x 
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[0152] *mw<Dm-\ snnmmiz-o^Tm 
rnr^o mi 5 cd mmmit. mxim3 8 (a) ic^-r 

wcom 1 5 <ommm\m%m%mw<mw.m¥mwmw.<o 

[o 1 5 3] mi 5commmiat. d/ i m&zt2 1 0 

dtfmfZtlTtSV. Z<DD/ I g&g|52 1 0 d IC> #8 
Tta^S^tiJ^ (3Xn) »©iaj*D/II» 
SP2 3 0e, &tf 3&;ft#lC|Sl±6ftf;:nf@a)7'J y^ 
7P7^ (F/F) 2 9 0 c_1 7}H2 9 0 c_nfr£ 

mm^nrc^y h i>vx$ tfrntztiT^Zo ->:? h u 

v'X^lCli, «^IB1St-l>'S'-l' 5 >7Pm<Dtclst><DX 
^-hffl§l ST, ^P7^I§ICL, i!<D-7P<;/"7 
f§ICL ©Slsff^ I C L B&tfW^-fc £-ft*§ I 
SEL1tfAWft§o £fc> 1 tiJTDD/ I gJSlSI52 3 
OeKli, Sffi73©7^$Ul/iIHi^-$D0 7bMD 2# 
A^)*tlv #RB-r^fc4!)CDSIpm^ I R 071j3E I R 2, 
IG075MIG2. I B 0 TIjM I B 2 ©^-fnfrtf^tl 

<I i r O^ftfetfS©^^?© 1 PgllSgKtt/fcU 
**m-^t I R 1 Wlli i r 1 li^tt&tf^S^i^ 

cD2Pgiman:^cs;L> wait i R2conyMm \ r 2 a 

G 071>IE I G 2<DW;MIU\ ^Sgftfetf^o 1 PgH 
2Pgpg. 4Pt85SU:*fCSU S*«-^tl BOTbW 

i B2ii. *^§g^fe^«(Di mms. 2Pgan§. 4Pg 

i)il@lc^-r^o £fc. 1 mt)D/ I g&352 3 0 etc 
fi. W3|-b \sWm^ I S E L 1 Rtf I S E L 2 #A*J 
Jtl5„ 1 {!<DF/F 2 9 0 c £\ £C0F/F290c 

6 til ±1 * ft/Hl^f M S W A & M S W B # A 7} * *V5 
3{@<D1 ti!*]D/ I g&g|52 3 0 e<hfrS 1I©RGB 

D/ I g&g|3 2 2 0 d#*lJ3)6;*-ftT^£o 
[0 15 4] EI2 3141 tiitlD/ I g&952 3 0 eCDffi 
fiHSSr^Py^BITft*. 1 tUTDD/ I 3EJ&95 2 3 0 
ett, £*3fll©1 tfy hD/ I &8SSB2 3 1 lz£Vffi 
f$,itl%iiit)y'nv<7 2 4 0 aSlf2 4 0 bMtflCx- 

*ffr*B»2 3 2^isttenTi^o */c. 

U?*fl^ ISEL1WI SE L 2lC«fey»J»S'tl, 
tli^l7 > 'P'y<72 4 0 aSU : 24 0b(7)d-6, ^e©:? 
P y ^A^m^tU^-r^Jb^jHJR-r 7fSW3 
1 x SW3 2tfigWSttTl^3o f-?M!HlS2 3 2 
14. 1 toM&)T 9 J*MIKKT--* D OTbSD 2MlHc 
«3tt-b *f=^ i SEL1MI S E L 2 
T, x-£{i^D0 A7iSD2 A&tfDO B7!)MD2 B 
7 r -*«^DOA75SD2AJ4lH*^ r Py 
^2 40a|CAWtlv x-^ft^D 0 BnMD 2 B14 
aj^Py^2 4 0-2lCA^I*n«o UiT^P 
•y?2 4 0 alCl4. F/F290c©ttiWl§MSWA 



tfA7]7*-ft, th^^P-y^2 4 0btcli N F/F 290 
cCDtfiTDfl^MSWBtfATD^ft^o £/c. ffi^^Py 
7 2 4 0 aM2 4 0 btCl4. MrSfcttCDSWiak 

i onm i 2 1 tf«> hD/ia» 

35 2 3 1 14. 11 <OSias«!flD'6,<3!)4B*©«rii*WLT 

T\ i r 1 = 2 x i r O&tf i r 2 = 4 x i r 0 (Dfflffi 
tto&V&O. ra«[Cs » (G) aSUSXW:* (B) «^ 
1©1 mtlD/ I g&gP2 3 OluRttfitlTt^l tfy 
hD/ I 3£}^aB2 3 1 ?$-3t, PWdx— £DO. D 
1 . D 2 3b>A^JtrtLS i tOCCl4s ^4lVI3t I G OX 

t4 1 b o, mmwyfii iGixt*iBi, ivti i g 2 

X14 I B2 7b 5J A^)*+l^c 

[0 1 5 5] 02 4t*7 r -^f^fiEElB2 3 2<D—fflCDffi 
fS«^TSBH?£«. 5 s — ^f^figl2l!S2 3 2K14> <9J 
?ll*Wa-bU^*» I SEL151 A^tf5t> K 
y-hNANDOA7iINAND2A, ^^cn^^tli 
**5Kr«Y>/^-5i I VOAMI V2A, «aft-b 
\yy^\%^\ SEL2S1 AAtWVhT-hNA 
N D 0 B JbS N A N D 2 B x 3fe>* Z.1(\%<D)&ttmM$ 
2>-<yiK-Z I V 0 B7bM I V 2 B#Rl*StlTl/t«. 

H'y— h N A N D 0 AMN A N D 0 B lc(4, pgfJH 
x-^ D 0 3t?EtcA**+l. Vff— h N A N D 1 A 
Stf N A N D 1 B lCt4, PBW^-* D 1 A^tCA^J* 

i-y Ky— h n a n d 2 amn a n d 2 b tci4. 

I VOAJbm. I V 2 ARtf I VO BJbM I V 2 BfrS, 
*^7*— 5«ffll^D 0 A7^jMD 2 ASt>'D 0 BTbMD 2 B 

[0 15 6] ±iE04:aictg^*tifcS1 5CDH 

0^r^.o El 2 5t4*^(Dmi 5©*SS«!llc««5l«« 

[0 1 5 7] ft/TxSM 0 0 (EI 3 5#BS) 
f I SEL1 SO-' I S E L 2 0D— 73)bV\-rU^;l/lC«:S 

[0158] m i ©7 u-Aico^TUip^-rs. 

»1l07l/-ixTtt, l«tU7^1§ I S E L 1 6V\ 
-Tlx^ik *aE-fe[^^4»fll* I S E L 2A S P^U^;UIC 
21 ©ig^, UJ*7*P'y^240aatf240bU 
fcl^T, x^^/Uili^x-^ D A OTbMD A 2^A7D^ 
n^.1 1 ©ffi7D^'P 77240a T14. 7,-f •> ? S W 1 

DB 0 75SDB2fi t A7^*tl*!B2<OttJ*yPy^2 4 
0bT*(4, W»fSW2tf*7U «3l*E1W*. 
*t>WJffllCl4. aj73^Py^2 4 0 brtOI fcTy hD/ 
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1 S&S&2 3 1 t\ &mm%l I R OTbM I R 2, I G 0 
J!iSI G2, I B 0 7131 I B 2 <Dl^-?t\fr 1 0=&IB1ft 
So iU .MCfcl/'Ts x^/l/PBHx— *D 
B071jSDB2liP'?b'S;HCfeU, ttJ±)^Py^2 4 

0 bF*3<D1 fcfy hD/ I S&SP2 3 1 (DX-fv^SW 1 

[0 1 5 9] ;^tc. &t)7'a-y? 2 4 0 b com^lSIt 

[0 16 0] ^1 O^b-ACDP^jtfetttlC. 3.2-MI 
ST<hLTM°;UXji^7b^1ISgcDF/F 29 0 c 
_HCA7}**U CKD/NVUX^OA^ltraBtlC, ?P 
•y<7m^ I C LKtf-?P';/<7£$i{l-Si I C L B#F/F 

2 9 0 c_1 lCA?)Zft2>Z.£T\ iMl<DF/F2 90 
fr$mf$.ZtLZ~>7 h U^X26WPL&A63o SS 1 1S 
|©F/F290c_1 (OtiitiiS^MS\NB_M)</W 
Is^MZftZt, d£Dt±i^im^MSWB_1 ^A^I^tl 

s 1 mt)DX i ^gp2 3 o eizmfznrcttit}7nv 

7240 b©§1 fcfv hD/ I ^gP2 3 1 ©^-fyf 
SW2&t?SW3*M-><h>5:£o X-T'yf SW2MS 
WStftf^lC&Siu ^-<D1 tfy hD/ I ^332 3 1 

toonm&m • juttje t f t t i ^©y- h - k u 

LT, *«fl5tfftj£LfcttJirrW\ TFTT10 KU"f 

>-y-AP^tc**m3Stti^n5J:-5^, tftti© 

[0 16 1] MKIStt:£ofc«U\ •fi^MSWB_1 
tfP^U^VUK&S.h^l;:, 3f2©g©F/F£>tiU*KI 
^MSWB_2*fV\--f L/^IHC&S^ F/F2 9 0_ 

1 tftgtfSftfcRG B D/ I Sfeg|J2 2 0 dfttDI dbS 
73 D/ I S^gP2 3 0 eKIStf e>*l?caj*i:?'P>;/^ 2 4 
0 b[*l(DX'<v : J L S\N2J2iZfSW3tM-7fb% a Z.<T> 
Bf % F/F 2 9 0_1 ^fStten/cRGB D/ I SSI 
SB 2 2 0 d ftCDiii^P '^240b(DTFTT1 CD^f 
- hWffiti, §1I?C 1 lcJ:o-ra*«3ll^3Sn^J: 
3^«ElC«J#*ti^ 0 d£D^, TFTTUCli, * 

^■CDRGB D/ I S&SI3 2 2 0 d ICfcltS 3 tiiJjUSS 

EttJBBit-r^o — m2KgcDF / /F*^ttenfc 

RGB D/l^&g&2 2 0dF*3£>iii*J?'P';'?2 40 
b<D3.-f y^SW2SU : SW3ti^->'<!:%U, £^Lfc 
ttfSTte. ^tf> 1 If y h D/ I W88&2 3 10TFTT 

mwvwiftu zommmmtfmtiz&oic. tftt 

[0 16 2] m 1 ©7 b-Z»JHIHTH4» ±a>tf>J:?3: 3 
U^ttSKIBfiffin^ iTORG B D/ I ^&35 2 2 0 
d F*}0)Jg 2 <DttJ7]:?'P >;> 7 2 4 0 b IC"P^T1NI U iS* 
ft, 1 mijD/ I 2t}HalJ2 3 0 e<Ds^2(Otii^3y 



[01 63] 31 1 ©7 b-AKfcttSS? 1 <7)tiJ7D 

TlK. BI2 5(C». 1 M2«aO)ai71T£S 

[0 1 6 4] ^S/0I/7.Y_1 tf/vf U"<juu:&3&. 

(Dm 1 05 3 t«y h 7^'$ /UPtllix-* D OJbSD 2 
tfifcTDSK 1 tii*jD/ I ^g|5 2 3 0 e F*3<D|g 1 <Dtii7D 
7'P'^240a KATj^ftSo 5*5?* JI/NWIt*— * D 
OT^JSD 2^A^3*n^i:. £ftSCDL^/l/ (M^U^n 
;U (H) /P^b^U (L) ) IcfSUT 1 tfy h D/ I 
S^Si52 3 1 fl^yfSW 1 (O^-V/^^^JW* 

n. asuco^ \s-u<DWffimfflmi:*T fth icibh 

[0 1 6 5] *1 KctTJ:?^ tb77«3itfilli. Ofr"=> 
7x i 0$T\ A7D*n^^v ; -?JUPtll7 ; — 

f t t i ©«asflg*it:-&to-a-T. «*«at«tig»ftw 

;W3it*lSJ:aicy- hmJEtflS^tu lelUT F TT 

[0 16 6] — 7d, I1©7l/-^T'(l ->7hUi?7. 
■hV'Uv'7 24- 0 af*g<DX-<-yf 1 SW2Stj c SW3li^ 
[0 16 7] ^2©7U-i.T1t n.yfcM\sWm 

f iseli ^p^u^;k ^-a-bn?^f§ I S E L 

2£/V<U''N:;l /< h-r5;i<fcT\ S1 <75tii7:^P-v^2 4 
Oa(D»f^<k, ^2tOtii73^'P'y^2 4 0 b«DK^t^ 
AftS^5. 210)^^ mi<DtHt}yay^2 40ait 
«3tt*iE« U % 2 Offl*7*n 77240b ttttSK^U 

[0 168] 2 7b-A#tcJ^±05Sb^^*Jjg-riI<i: 
K«fc'A *ltSS^Jli, SffiS«:«dl[«iBXIs]H(c^lftr 

T> — TjCDaJTD^P^^^m^tbTDTS/c*!)^^ 

u ^(omts^ay^ iimaft=&iBii-rsfc«)itffiffl-r 

[0 16 9] ^:3b\ Wit Scr>mmm\zn^.T. ^271jS 
Si 4<7>HS6<5!l^-jiSfflLT 1 fe)«fe<v Pl«*«bS«?#* d 

[0 17 0] £fc, m>3iJ!B1t<Djg^to:> 1 T7U-ASIC 
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Tm3S^iBifr«^<h^T*Scfc5ic^s, <au sen 
*? miz * y 3546 6 ns^jgJWTo^ift*^ £ <t 

[0 17 1] i^lC. 6(DHJ£^JtCO^TUi 

wrs. si evnmut* mmjd/\ mtmoy&m. 

[0 1 7 2] m-\ 6(»mffimiZlt. D/l£8>352 10 
etftStteftTl^ D/ I X«SB2 1 0 e 14, =§ 1 tfc 
73 D/ I £&g|S2 3 0 e<D^|gtt, **7'J ^-fr-5?EI 

ICfcttSD/ I ^jftgP2 1 0 d <tH«©«Jifc**rLTV 

CA7D^tl^o 

[0 17 3] ru^ir— ^@K2 5 014, 7Wf"f— s J 

fsmz&vmztizmmz. d/ i ^«ssp2 i o 

StU73*5^Tx 1 tiSTjD/ I £Jftffi2 3 0 e(0tB2j*Sfc 
;*£S«££ifi7J-r3o H2 7l*7W*"5*Eltt2 5 

>>'^T3 4fi«Slt5hTl^. h5>7^T3 1 
»tfT3 2©— 1 UJ73D/ I S»W2 3 0 eii* 
SOttirtWSft I OUT#A737*-tt> h7>^T3 1 
<DflSSftKt4, «iKft€fg]%2 5 2M*^7>7"2 5 1 
flD#filsA*l«f <W««*tlT^*. Bmm®&2 5 
2lCfcl^T, h7>^T3 3<D— HI#h7>^X« 
T3 1 lE»»t**U h7V^*T3 3Ctt*CPft 
*/U h 5 >5*X* T 3 5 <Dtf— h ftT(/t«. h 

5>S>X*T3 5 ©V-XCttlE V E L tfftlftJh, 
flMSl* h5>S>X*T 3 1 fcJWKTftTl**. *^7»> 
72 5 1 <DS$EA7Dffis?lCtt, *'<v , >72 5 1 gtttf) 
ai7Dft^A7D*tl, h^>vU*T 3 2(7)— Sgtt, * 

^yyzf2 s 1 ohitTO? KSMtftu fluia 

[0 17 4] C©«fc547'J^*— 5>@»2 5 0lCfcU> 
T14, h7>^T 3 4KJ:y» 1tt*D/lS«|» 
2 3 0 eODtiWDWat I OUT«U73«^E I outtU 
S»itiaT*jft\ fiftlftffilsl8S2 5 2 iCiBTj-rSA^^ 
^tftl^o £fc, h7>^^T3 2lC<fcy, 
72 5 1 (DtHti^DX I &&SIJ2 1 0 eOU*tT«fr 
<!:-5A^3b^^T*-tl5o »C» t|-^7 , >72 5 1 14, *<D 
t±J73^SlEA73tcft!liilLTl^/c46> IflgfeATjlcA 



7>5;WT3 5tt, S3Tg|54 0 0F«9©iSi^l2llK (B3 
8 (a) ) CDTFTT 1 0 2i:I^L;h7>v f 7x^ XI* 

fl»ffl0B2 52tLTtt, h7^7$T3 5©y- 
h-KU-r>W*JH»U h7>^>T3 3«R^ft 
l"«figi:LT i fc<fe^o £/c, h7>v>'X^T3K T3 
2&t>T3 4(±, LTfBBT*fc4&* flljttf 

^>v>\*$£-r*ir£t»T**, sit, ^y^-vW 

<D «fc 3 fc«tt<D h 5 > 5> X * * * C «t> Rflfc?* 

[0 17 5] 7'J?ir—y\a\Z&2 5 OCiimtO 

i^TUtwr*,, i2 8ii7'jft-»2 5 ocomt 
[0176] *nmm\z&^Tit. 1 5-rv»RWB# 
2©«BHtt=»itsns. 

[0 1 77] SB 1 ©JBIBTW:, ryft-i^ltPCff 
n-r U^/l/££^T33y, yuft-^IF^'S^, it 

t/\'/l/XY_1 jbVvrU^UC&St, %1ftg<Btil& 

**«s»?**u cnicfiUBLTai*a»©si?TB<0 3 

tfy H5*5>*;WiilT f — * D ojbSD 2#tij7:#u: 1 i±J 
7DD/ I ^§P2 3 0 etCA7D*n^ 0 1 ffl73D/ I £ 
&SP2 3 0eli, A^Stifc^^^BHHT*— ?D AO 

7iiDA2i>6$i izmrmmz^-z>Tm^tnt}-r 
i^w*, ry ^ + -v-ess 2so^h 5 y s jt>* t 3 

4tf*7» h7>-?WT3 1S0 : T3 2 6'!t>i:^ 

<fcoL fm-*— 5 OlCfcl^T, iaS7J 
D/ I XMkffi2 3 0 e<Dtti^*aft«maft(ft«>rls]K2 5 2 
tCSMl*. Ift(ftS0K2 5 2lCli. h7>v»^T3 
5««igW-6tlTt^fcd6, lout ^fijgLT 

ssnrdi^ h^>vx$ t 3 5<d?— mE.it mtim. 

14, t^7>7"2 5 2tC«fcy«|fig*tlfc/1?/U7 1 -- 9'7* 

n?o>KMii&v* z(Dzrij ! ?*-*Jmr3Tith'?y*J 

WtoMf-D/ I m®&2 1 0 eCDthJltftZo 

$T3 5©y- HWE^epiiD-rsct^T**. 

[0 17 8] Mf«ft^0i^2 5 214, SXSK.fey'&l 
tfc73D/ I X&SP2 3 0 e(Di£<lc*y, JEtt«T*iK> 

XttSB2 3 0 e ©— ^aj73W3it£ h7>^*T3 5 tC 

sai73*^Tiisfflrtfl!)iiijR0tt*Kib-ra«^tik« 
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^S^gPrtWlilSElffilcBlUP-rS.t^-pKlf^t, *.;u^ 
- v>'7 * O -7 <hl^ 5f6-f > e-^>X<Ddi^lCTff totl 

[0 17 9] £2®mm& 7u*+-5?fl»pc#n 

-v f @K2 5 OrtCO b^y-JXZT 3 4 3b^X 
-77^T3 1RtfT3 2^7i^5„ J:?L 7°U^ 
+ — 5*082 5 OlCfcUT, 1 fctl^JD/ I 3EJH9J2 3 0 

eoaj7D^3b^cD«^ai^^n, sctsbaoosisizs 
7dd/ i g&952 3 o e©ta**ati«ejELTawi/t» 

7>^TFTT102 (H3 8 (a) ) 

mti if e o s-^MiEf s <t u» a steams a <£>® 

^l2lSSlJ:Hi7D«3lE lout ^S^LT3iELTIE»-r.S<t 

«ft««*?6ai«r*«tt/j^<T»«j 0 ^^>t. «2 

Iffl^JSIB-rsct^T*^ 3:7c, 7Uf+-7»m: 

[0 18 0] f-cott. ^S/\°;l/XY_1 tfa^l/^Jk 
fI/\ , ;l/7Y_2*VKL/^U:^: , J, m2fra£>i&JSP 

[0 18 1] »1 6 4)Hfi&5!l<Dl tiJ7JD/ I Xft 

[0182] ;*u:, $1 7©^]fjg^j^o^Ti t iB3-rs 0 
mi 7(ommmit. mi 6CD^^jicfcHt«7°';^+- 

9B!SWM?tILfct<!)T'$5 0 02 9li*^(7) 
m 1 7tf>H)!iSWcfctt£7 0, J * + -5>@»cD«fiR*jST 
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